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€t«ra2W*t : 

^H3^H : 


f^'etl^H 


^t^sSerlvafl <il'!?ilcn“l »i«<i»l« R'ilJ^c.'nj I^'ssfls] 






I ^ (.iii4iw«ii TOT 

^k^knHt'P ^ ^ 1 ^%? 1 ^ ^Tf^ein? sawlw W*^ i ^iR^lR 

'S 1^w ^ wiRsi RwibH, 

5TOTT ^TSIWI^ I ^^^TlC^rCiU ^ICST $aiH%r C^ ^’fR « ^1%^fl^ 

f^Wn ^ypi^ 2pfli?Ri (.41 w I ft49r c*i? I ^5T? c^r^ 'q Rchc*i 

4|R^ R*^I« Rfr'o sr^-ift»*i i>lf^»tl f^^ ♦TtOT I 4ITO 4|R^ PW 

tipT^a^ (l^lC41*il^) « (C4l(.4*lHM) Rl'4l^i| ?C^|i|(.*Jj 

^C’fl^lOTI^ 4^ I 

■pmassi fltsRiT 1 Pw^rsrj ^^\m^ si %5 

^t%ra •ifroif^ (C 5 n?p*m)'« ttiR^ (c^ c 4 « pw) ^rtra 

R'frlfllwfl ^vj|i|VJ^ft>|W 4tft^ PTTO ^ ^ ^ I ^ 

4rf>lttil4Hil ^ ^ITTO ®bbR^W ^ ^ I WT 

^lf^C4 R'feH^H'4 '6 €jf»li^ 4C3 

$«SlR\s I 


’Mad’wl'® Jl ^l^nwt ^<3 <p1<i ^00^ 1*1■^iC^ •^-wswu Hlii't3<p PwffoilJ ’SJOT 

R^«t 4imi ^i^ira^iSI ?5c?i^ I c^rnirt^ Pwflkptu ^sirtq ^srotl, « 

^WIC^I^ WP^ C*N ^iPiHR ffn ^<J4W 2ll4-fill«lf>j4, 

dNR^, OT 4 ^ 55 ® 5 <iL'o»TiRi, '®nf^, ^fif^ (,«ic.^h«hi»i 

C^TC 4 ’*HPI^OTI ^lij'J 4 l 4 >l^^ 5 t 1 I TO TOT 'S ft®Tt^OT Rwt 4 ?IRI 

4CTO; ^ ^ifepSt OTPf I 4|R^ 1^W 

C«k4*PmOT 51^41R CSlI^C* wtfir PTO2FSI ^6 C^ 

'Q’^HTTO^ Sf^ TO! ’TTO ^g«t TOI «4t*t 4?IT I 


CWUS R»3lWil ^4l(.^fii 4^ ^PR ft1% l 

^lij 1 ^SI 4 ll 5 <J ^ C^ C^K^TT ^6 ^ RwfB^ 

I f"W^Ik*f? ^ C^OTt? ^(.Hu ?TO W^ ^sc.'o PtHT ftj spffi- 

%!% CTO ^ I ’RRff ‘sinre s^im ^ 4 ^ crtr 4 in 

TO I %f 11 ^, ’PRM, si 4 l*Ri? 4 TO «r«Q 4 ^iw CT^ft HR fro 4 ww 

sfHi? *RTTO I Pi'frifll^i ^nronr ^ 4to ^ioti c^wt ^ 

n'^'ol ^rPIT I 


RRTRM RI^ 

Cb^M^iH 

f*TOaR 'Q c?t^, ^wmn 
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(Electric Currait and Voltage) 

>.> ^Iwi 4J (Electric Current) t 

^ oti- w, mca 

*tT^r Q^otsotuI lMflcraioc)-OT i 'WV ftw Wf ^ ftW 

«ni ^ T H^TLM ^ nr I WOT •tflhifftr ITO ftw 

wfw nwf tww ^ nr 1 

»awOTP*rcnr(Afl5ere) L 

tnrorQywfl^fWft^nr, «w n¥KWw, 

4 IMt, I = Q/t^ll^lTO I 

eMw ^ nW nfT TO, OT*- 

• nl^^ta 4 (E)jnetCuinot/DC) 

• ^Cliiv*^ICX (Al tmrting Cunmt/AC) 



«C «*«Mr«i«f 


nnr^(AC ud dq 

CnlC^Mr (Voltage) s 

ivpfto'rl’faf wc^ wiH’onri nPr WOTaaw^tif aiw^, 

WT •iwi ftf'nWff wffTO w«( <afl>a 

aOT^MW (Sft &IC*H OMII^ bl^Ul WOT 

te'PW OTJvftjf wwfl li^co I wi flui^ a^iw i ^nrn w 

CTw ^fw, w nw ¥!iOT ^ OTOTt WOT oirdc ^ n wot ’Wi» ^iot 

Jr5ri%¥ n*f n OTn^w ^ot i *51*^ nw nr (BUctrotiDtivc fotm « 
















e.mf), (BIbctfio Po1nitiil)4 W ^ I ’VCTC^T W W, 

^4Wwi^(Voii)iiw.4?€f®w I 

^Q^l*< 1 iw« w w V> Vf^ «IW WHl^M, 

v^ 

= — Vf3^*R^C9T*?l 

>.« ♦!«< (DC) 

ftWi 

#lwt<4 ^ RwW« ciWlBU ^ ^^iR^Rfa i c^w- ^rtWH? ^tcrt i 
•ifWftw •« ftciftv fi^^iil Mi^lO «|iiii w Pkfl ^vAn wx <wir^, 
^rfStf^^c’IIBviitw^jcv v|OT 

41V w 4IW w lAa nnitv 41Md IDc4 va ^4^ 44W1^ 

<•^1 w R*>lh* Rc^ w I 


- Light bi.fc ,.' 





Sat-y^ ■ (DC) 

i.S •Itl'BHlWlftt^flHI^ (AC) 

«fIW, '•It* '**11»HCHI6^ flu-? ^W I isllJlill ^rtHWC^ At* »lwt ww •fifir I 


I cycle 







0 


SHwi >.'® ^ ftOJT (Wave Shapc)^W I C®WT W, 

^twrfrti ^FROT •ifi^rt^ ^C5^ ^iw^ 4^?!? •iif^ 

•IK^ w\\\ui ^iwt ^IRI ^ipT ^ ^ TO ■sff- ^ 

TOW TO, TO 'fl IFT CTO TO ^tfWC^ TO CTO TO ^ ^ WTO 'RITO 

TOWi <iW? 1 ^fCTOCTOTOrtTOT I CTOCWTOTO»f»ITWTOTTOCTOTO^ I 

Mains 

Connection 





Prcifn-^TO W TOrt iflW W^CTO W •rtw W OT ’TT^ TORT ’TORT TOT ^ CTOW 

&CTO5ft? TO« WtTOT TO?rt> CWTOff TO, CTt WWJhf TO ^ S-CtW 

WW? I S-CTO ♦IM® 1WS ftcw CTO TOCTO I W CTOCW A-CTO, fWt? 

CTOCW B-CTO CTOCW C-CTO TO TO I ^ 1^**^ CTOCW TOTOT TO, TOP ^ ^ 

CTO« TO TO I ^Wll croft flTO CTO WtW ^ftCTOftTO CTOWTTOfWrtr 

CTORT ^ TOCTO PHW WCW i TO TOCTO W ^fTOcW TO TOT TO, 'TO S-CTO TOft®? 

4Wft CTO ^ WlcroftiT PJTO TOC^ I 'TO CTO fiTOTO! T01 S^CTO TOW 1%TOW 
ftWWTOfJTOTWW I 









a 




WYE DELTA 



* f^CWWl^llPN 




>» 4 lM® OTT t 

C4|rtW >jW ^ 

’d. '&P5^'¥ '¥«' <Wff ♦ f 

8. 1iPr^ 4lw< ^•l(i« ^ CTW > 

1%«r ^ f 

K IW4dSlnlll5« 

^rt^tnr ^ 

>. ^lwrf«i ^;.«l W I ? 

4. c8Te^wtf 

o, »fl^r«lW%-OTTOT*n’^^cw 

6. ^CTW«i%5TC4W^^p1^’nCTK*Rr*!T^^? 

>. fftaR^^iWJl 4fl I 

O, ffUT^CpWOTT^t^ I 

8. CTW 4lWtflfl fw^^ A^^\\ ’'fM I 
t, ^ C¥% 41Mrt^ ITC I 




(Electrical Equipments) 


^ 5 Rl <a^<pjh*i (Electrical Wires and Cables) 

<WR ■^Rr OTPff ^1cs5 

■^JTTe 5j^Rh ia>¥-i<Rr1%f^5V ifW?W l «pk9rs wy 

’a^F|w^!l%^ ^ffeeRT^Rr cOTn^ i WffRrwR!%8 *8K*Rr 

•^RlnS ^*j I 


^®11’ • ^ Mt3^?k^ ’SlURl Rf ROT I iR 

R|RR^?R55*P*|R<ITOT, 44M| RlOTtB RTI 



f^-^>: ^RSfWRlR 


5 C^^RrtRR^OTW*ffiRl?t^^JR®TROT I OTS*RrRWM?^Rt^%^’P?P*R 

RWI ^Rr^rc*W^nROTR^TCrtR15R'^TOrRP?W OTTC^W C^R5R*)tOT f 





RRl ^1 wa X 



W 

^j|*n 

> 

RW^I H*i'lOT1H i’^RR 1 

^9IR*r RR ?**TOTW ^ ^ l 


^RfR^^r«RTRi1w\» ’ItCSI 

’Sl^RR’Wrt^WOTRR 1 

e 

^1 

to cnt^to RH>IW1 Wi 1 toR iRSlR 

^ift' lp^^OT*R '5»Piw**w wtRtff' 

*rtW^RRR«ltW 1 

8 

Rff ^Rf Rldt^ ^H«p| ^•I'lOTlH ’®T? 

RRRI^ ftlT RWS cert^OSHl (250 

/400 V)^WRR^R?r 1 

^R*r RWlft OTlrtWR (400 

/11000 V/132 KV) RRs^r Rmv Re 1 

























PiFiPi, ‘TO ®ftR»r (Constructioii 

and uses of FVC, VIR, TRS/CTS and Fledble C^Im) 


*Pl^ ^JH»I(PVC Cable)8 

(Poty-Vioyl Giloride) ^ RfiPi ^ I ^ ^ 

i «as»lR^ ^?Tt 5*)W^(.«p ^ ^1 I 

PffiSr fiC"W ‘flV Sl35^ ^ c^Pra* ^ W WPfl 

I <fl? ni«; •I* ^n^^nw^^PTifw'iic^ftc^ 

TOl «rt*TOW^!WlT250« 400t«lrtfl 



fta-^e: ftftPi 


(Uses) 

i. 4^; ^-^tiHRl* «5Ti%-i£Rr i5f i 

ww?r w ?T 'OTT^ •fWTifl '*ffw^r <fw, 

I 

0. <TO c^ isi^isR^ a^jtf^ sw? ^TC’T, OT ^ 

I 

1^Sfl^n?r ^TR^T (VIR Cable) ? VIR Vulcanized India RuMpct I PIS'® sH«« 

al^RIlC^ Vulcaniang ^ I ^IW ’MK (Cl®) 

PiPlW VIR?®1% I 

f^WW VIR CW TOlt I ▼W W ^•Uf^W W- 

‘SIT kiwBf ®T ^;wt Xh^c*i*iw ct**ik^ ftlOTt 

TOT I ♦ifi^fUis cwwf i ‘rt wiwwiiH^ ‘irfW wr ottt 

•nR'» ^ -4iw»« «iws ♦ItCTl ^ITC*f ’«h|a I5t*m tftW CfSTIT ®TT 
^5®r, ft¥ 'S^ ^ijIt^BRsIcts 'To ^ 1 I^l5:^l« fiJIS)® 

^c®RT ^priOT c*w?rT ^ i 250/400 c©rf^ 650/i 100 t©ic^fl ®Pir 

W^i 














csiPft ^ 





^ w ^Hgj* ^ I w- 

X ^njlli?, OT-totct«r RnmH ^WT^W i 

WW ««1fr CW1 IJRsre ^1 fW I 


ISrl^iipr/INl^iPr ^Jtw (CTS/TRS Cable) t Crs-OT Iff ^ ^ tm ftw? (Cab IVre 
Sheathed) ^TT TRS ’Ttsf (Too^ Rubber Sfae^bed) 11^OTT 

cRW 'ftw I Cmw? ’W *flT •rrsr *<(FrR trai? 

ftww' i^iRr^ftsra^’W^CTca?^OT ‘«3^ ^ =*^ PHw® ’ i 

250/400 I 



X <rt ^)|R|^-<£RI ^\i,w ^1 

<i(f6 ^•tITSs <us^« ^ I 

'©. ^-'ftcjTw wrBr%^^^T(^ OT <;4flfl «w i 

adw ^fTW^r (Flexible Cable)* ^ adm '^jm «ff ^ afil^ ^ 

^ 'Wi ftpfpT wiT ^j<4r4 I c*ft 'tosrt ®*rcs 

^TRWfro* aR|4*1 U3^ OTTBw 













\r 


W* I C^ ‘1'f^lwl '9^1* 

«ltw ^ X*i ^ ?3r I 





(U9e«) 

’^rortK w%-<q 1CCV uwer ^ Piftx m=r ^rorora w ^ w 


I 

^ HS^ ifl^dJfl-^fShi« •i^ «ift I 

va. *^1^ '4(nill^c^ "^(fk ww ^ ^ w I 


4^4, (Electric^ Switche§) 

wii^w *a^ ^t% 2^5^^ CTft?r 

^ c4»iHi ftiw w ^ ’[f'liCT ^ «n4w, •iw ^i^w ^ 

CTlC^ mw I ^ ^ I tnl^wii hR&h*iI « 

^ ^cM *iww 2^4if44 m^<s 
<psih s>s\\ ^rr^, '9k«p2^'xj^*i*^^^®ff^ I 


^|J55 «WiIW*T 

&FPpf^ ^ BtW BW ^ W, 



1Sar-A.«i: »iftv ^iTwW 

f «ltt^lW ^IW IW- 

{Tt-ca^ (Slow Break) 

^ (Quick Break) 














PllW PlW (Single Pole] 
9 , ^R*T C*fPT (Double Pole) 
<t. (Tripple Breek) 

Pitw^ 07 (Stngie Break) 
07 (Double Break) 
V. PlW*l Ot“ (Single Throw) 
b, jp;i» 


*1^7 (Conftnictlon of Tumbler Switch) 

Tomble "IW I 'A^tWI ONT^VOFF W WWT 777^71^ 

«frw I W WCTT *^171^ f4*l7lif CW ON 7t OFF If I 7ft 

anWTlfTW fjClCt I 
TfRfftTWfWT- 
i. ®Ht« 7W (»l^l ftCover) 

%5f 7«?f (Tefer Bate) 

friOT 7CT 74T^ TTRT ff W* ^W»llW>f ^Sfif fty l^tof 7^ 07 TWTW 7 ®Nt 
etftf Jsft w I C7?r Tifftr ffi* 7^ fw i fiQ7l& wwif ^ffw aif^ <flwl& 9 *k (toggle) 

flW, ftff ftOTTflJTtOTffi flto l^-aif ftTCf TTfl? TITifr 

^®Jtt *llrt 7®? *IW CTPf TTf I 7f7 Ticrt 7^W ♦larrtf ftw Tp57 TlfTf «n7 fCf TfT 
77lf ♦rcrtftcf Of T^TTIf I il’t'iHi Rtw eW Rw *77* 777 (Cloae) iHwn ftC7 
77 ‘Tf' 7 CfW (Open) ff I a| ^JtCRT tC9fOl7 TT^fWt 75f“ 77|f, ^jtF 07, 

dW7,7flht»raR\^C5f TOTlTfwiftrFiiiTl® wf Iwi fwh 


^tFTTf 



fNTlf *1^ 




^UfTTOWlf 


IJtfTtf 7ftjf ; Tfftf ^tF7rfflrt7 220-25Q CfW 5,10. 7 7)|H9lW ff I 

7l^ ftflW7C7 «• TJlf^lfff ai7 7M7f 71W5 ftpTf, ^tfr, ftw thrift ftflWf 

TTT io 7 >e TTlt^lflf-ilf ^F-fJf77 ^ I 


^•7f5*r (CoDftnicIloD of Piuh Button Switch): flt^ tSf f7^ fflJf 

TtFC7 i^WCTt ff I 'Ot ■’ftwfo ^ 7T5 7W- (>) *fl7l6 •tot 7t5 7 777, 7f flfflW 


7^7^ Pffif JWWTOrtf-^ 







*S9t6 Us ftOT (Button) fit'll OT I (^ 

fttR W*r ^ Base, ^TT? 5IS I ^ItW '©Inja ^{TT^, ^ 

C^ «*W I ^TW 'Silw^vffi •W •fW, 9t I 

ifv ^flhr vw^w «jw I &i^4 or c^TO^r «rCT, w ftw i*ranr *j|«l5< 
wji’t crort^ftcRT ♦trcw’nof i ^or^rcrt W^n*r^^ ♦fTCOT%OTlTOr^T*JT 
iJiR^iw ^Rr I 


'9 





^ WRT ^ «fCT I WRT ^^CW CTl^TOT ^ ^TOJW ^ 'fl^ 

CTTOTST ftW ftffe ^ I C^reiOT 

ftOT ?S 91 1 ftfiss ^2Nt?r "iRT C?WOr fi'lha^lil ^T*f fltC® ^ I ‘^^Ton ■fttf 

c^TOoni inwr ofT»iTOr^«it <itc^, ^ S'lwii i 

(Usei) 5 *rf-^f5H ^?oct»d o?#BRr ^flfionr ^w, 

^!W 'iw ^cow ’nnr »in**^ ^ ^ 1 9^ ’itRWct' 

^5 «o^^lii ^3T c^ ^ 


Pifllt^l (Piano key switch)* ^n®*jfw SviK'o il? Pialt^r* ^ ^ 

lienor ftnorr ^^T!cvr®r ‘t^nnorr^!?' ^nriw Hl5f5« i c^srt Pi«[g^i« wft 
16W OT^r R1^ 5p OT poj^R ifl fl>w ^iWtw *^R* ^ ^9t ^ I 

^*1? CTC® •fTo^, OT ®*fORi Pr^raffiii ♦fi*r^%5R>on^?pr?Tf*raiOTftc59^riW,’^ 
^5 «iRTsjT TOT r ifi^ »fb'flwr jjb iffow 

JIOTCT ftCTCT 8tC«( WOT •fW I 




ftaj-^^os f^RIICTT^^F 














OT ^litCTT ^ •IlC’M *ITC^ ^9^ 

^Iwi ‘iRt^tTOT^ IW) I Pi’oliiIC« ftff « 3 ?^HIpo^i ^c«ii ftff 'S[^ 

^lipiff siiwscH ^iPiw 4^1^ftpRr Pi’^iw cwot Ri^iwa 
I f Rw ijy«n 5!TW 4v*r«rw «if5*(wi ^iw tt'tw dm cwcw Pwn16 

W# 'Rnr ^ «nw? l*iff»fic*w ’flw ^ iw i ^ ^trirt sa, 6A 

<1RV 15A WI WWt ^1?ir 53.5 ft.ft X 23.5 

flfty ^ iiWOT 8Z5ft.ft. ^’frPTBV^ I 

^IWPT*Jtv^(;^ ^HjR«f^rni?^3niv^tcwTOT #cm ^<hi i w- 

’^\nn jnl» tftS (CooftnidioD of Iroa clad wtter-tight switch) 

WA OTipr ?5fif d WCTT ^?WOTT ^ « TW?« i CW « TOT ^*5# 

PH«»i I ^ *lftPH“ Oou^b positLon) 

<a1^-i«ra »iWW *iM -KlffiUil -HWM ^ClWT^flfiSS I 



Sar-Ois '^tHH dil^ ^f> 

^^nfQlt>r^nWTnv^(^Rt (ConitnietloB of InductrlAl-lron dmd switch) 

*iHv*wi »nw »Fi4flTOiiiR^fll9Rinr^^^, ctihj ^I4c4 Rc4*i calSt 

(NkW plating W5t ^ I ^C^MRI Rc^I Cfl®^ WTOTOIT RsWdlS IRT ♦pIT WtRPT 

TOff TOT ^*IIW1 I 

(Uses): ’fWW ^JlW, ^17*1 Rvls wnWt, Ww ’B fiW, 

C*M1T ftw, w^Ki^h XIPT CWW 2wft 4*WFf 

cwisRd •rK’ iiTO’T 4^*1? ®*RrSwtr ^CH4 

I 

^ ^ TO^Jf 

•|i*r (Construction) s Grflilfif (rotaiy switdL) ’TO ’•TO *1111 ^IVhiR 
wln^t I <aw ts?^OT®¥ ^ (msulsted kBob)-«iRr ^fW ^WWl 

’TO IW 

W#Flt TOl 













*01^ 

’ICT? iSnTORT (cafie)-OT ^tW ^TtT (Spriflg or Cam) ^?ir 

’snw a*^ o^ ^ror ^iWS* ^ ftl^w ^9tir i 

•in^ mwiw ♦rtw *!iw w I 

(Uses) s ’IWW *1lXI6< ^HVil ^ ^ i ^5C41^W CW 

Cffi? CSflftR^ X3 »l% RftaH «pnpo f^?i«"i Wt l«5lwi5 

OTI RsiH CultJrti ft®? ^ ^ ^ i 

^kW^^WOTW ^ (MeuiDg of the following switches) 

ftw*r C*II*I PitW CSlt^P^ (single pole Single Throw one-way switch: SFST) 

c’fw iswfli wtra? ^fw ^TOitw 8 ^w[^ ^sfif wsn* ns* i 'oot-ott 

I Of ^w*f e 'sjnPHfliii- 4 T ^ ewift^ i^jr, 05 ^ 1?rc*w 

C*ll*r WI WW^*OT, C^ ^ ♦JCOffl)^ ^11^J?r «fl^ 

CTOWsr^-HiM^i 



^CT*r<*TWftw*rsr>f^s’ 

PlW*1 C*n*T^W®J CSlt^5"’^™ (Shi^e Pole Double Throw Switch: SPDT or Two* 
Way Switsh) * 'UlfJnh s|t^w 1 ^ ♦ftw *fif 

•fW I w co'fOT ’fflHftwwwsitcw^'e^K ^tww 1 











d5M»T R«i ^Iwt nw^ CT wlwl 


Relay 

Tsrminal #1 


+ I 2 v from 
Battery... 



SPOT toggle switch 


SPDT^ 


(Uses) 8 SPOT RfiJj I ^ lilt VW'^IIM c^tCTT 

HiWkw ^ •npfr ^▼?5^5’-’ew >1^^ Rw i 


PltW CStt^^ (Double pole Single Throw Switch: DPST) 

ww*r c*n*r^^ •iftws nIU ^Iot ®*lwi^ ^w Jefi ^l ^ i 

>14*1 »n(¥® e 'SWPHillMil C^Pl 41W< >nff8> *M*I C*II*1 4tfl 

^1 •iWMiPr Giw ^ew?r ♦ii'ew ^N?nifr ♦wK (ct^h- 

iflWHflpJ) Rwl ?®fir ^ I ^B^TOW^W- cw 

UlRfwiWiI «fl4>ICT >ltjWW ^(S I 


LMd1 LMd2 

—VM—J |-HW— 

I I * I 



^^ •>«•« ^OVV^B lan 

f8af-^>e:DPST^ 

(Uses): DPST^^^iWlsl'e wwPiwwe*r^^lRftM4 

^1 

frl»r C*lh PlW*I (St (Triple Pole Single Throw Switch: TPST): CHI^I 








^6 




UnlG ^rfl^ ■Rw ^Tll^JfT Ii»iIC C9CW ^fOTW“ 1^fil3 ^rW i ‘flIS 

^WfiW?r(OT^ tflWNW)ftoriW’TCBf 4M ^1 ^I 

(Uses): TPST ^^5* fi;w W ^>nf^ ?[R(?pir 35? I 

^>9 (Electrical Sockets) 

9 ^, csfflr, fi(%14 cswr, wnH*i 
Hlw ^1 TO »ll<-*11i# 4lW IRT 

^ ^I ^iWg^iljc I fi«i« fSORr ^fWOT 

CHllWl <wi- 



sHP® w ^5& €RH'© <iltf (i) (K) 'sfl^flHRT^^l 

nifll 

^w3 cw 8. tilf3fel»rfp!^er®«p|ftw^srt^♦ll' 

o. 1 >|RhH WH ^*5li 










4.8 (General tools and equipment 

used in eiectrical works) 

>) ti; Sft^ (Screw DIrver) : ^ * I W I WW -^ms f ^ ^ i 

4w*t! S' -ww ^ T gtnrtw% g>r i y gfggRr 

*ifwr^ I w- 

(^ (P hiHp * Serftw Driver) ; ftPit ^ 



(^ ^^^*3 ^ (Offset Screw Driv^) • i 


fiar-^,5Vs ww^irsffi^ 

(•0 VTI®^ ql^wln (Flat Screw Driver): 

5rW1iM 1»i|^c«M IPjft ^ 

^Itw ^ ^ I 



















^ fllPf (Plicri)l ^TOW CTPf ^ flWrf I W ^ fiW'l 

cRlW^’^PPtCf «(• ■«T, \^'^I ^ ^5Jt^ WIV CWir^«Jll^ 



ftnuo^mn^ 

(Si ^ <Wlf iWPf (Long N<iie Flien)) ^ ^tUOT ^ticv cq^ 



(Si tflt^ (Side Cutting raen) »'Uft 

rfWC®lt^l^W^TTO TOlf59W^fftH 



^\9k jflnrf 

(^ vMcHInH flnPf (Dlngonal Cntttiig Film) s tfvt^ m 

rftFRW ^^iTtpRi WN^r CTraftt cicf trw^jftRT w I 







»nfrtiHH #ii5^ aw^ 

'O) ^\f (EkdridAn kaatt) f 

^ftlWT(#% W^M 4(5t « iflw ♦fli ^ I 



Itar-^^: ^.t^i^BRfM ttf 

S) (Ran Pin Tl«fimixr)8 CTOV^WICTW 

W ^Wl« W I 



¥1PH^JPW 


^) (ClflW Himmer) $ Jl? C*IHW WT 1W?TftW ^rtl iHWI 

rtwftci^pi #ii wi 















%) ifflftfTMlfii) tTWtTTlTlTTFffTrnrilllllllll II MlfllW <1111 IIIHIIMITTI 



^ (JMurm Bcmtdi AwQ k 

41^ UlWlI I 



¥) Vli 1^ (HanAlMliIufttei)i 












io) viwflfr (Auger Btti) s ^n4?rswwro^^lS®r^iiRr^tw \ 






))) lW*r 3iW{*l ^Uwl Plug Too5 • wulcFH »jW) w OTfFrfiff 


fli’i 5*1 ^iH I 



afsarjfTlpr 


^Mk-Stw) I ♦ift’T, « c*TWiI litR^*Ml ^fUM «W3 

fulfill♦IW ^3 IcBh ^1I 









<0 




«MJ 4& fflJ^ I 





^8) Jlf^^ (Plumb bob) s &*t«1i.»m 5Ha mvpMw t^wl TOT Uhls ujit 
■^■^1 



aw (Hpe Wrench) s ^ OT^rl^PW, fifwt 



Vb) OW (Ad^uftable Wrench) I liit cw f^ij ^Ac«r< *11^, c^ 

CWT ’O <i»ltW3 ^5rW 

cw ^ I (SfWRTfiarfsrof cwr w 











(Mallet) 5 

ciW ^ •iHwifl ^iwe vflit I 



fss-A.ab* t vn^ 


ib*) 1^^ (Neon Tester) s ^^fftronr^iT^fro^115 

^ CW^ I C^ vp\(^\ ^Hf C*1W ^ 1 



(Soldering Iron) 2 wR3t W ws c^?r 

c?eW 4 eiHi W WI 



fSl-^ 8 P : 








^o) ’S *1% (Bearing and Pulley Puller) t ^ OiPRTRr 

^^ I csj)^^ ^alU*HS C^IC^ 

^*r*PTfir^fr^Tlfr TfTlCi5^T*Ul¥cB4^NI’lJt^nS?reiw^f^4T^(L€g) 

Itot ^5r#Rt fifllfiiw ^ I ^iwn T -blv'^w GW 1^ ’W3T OT ^IW 

'an^^FlWT RfW ^elw % 1 S# ^ (Lcg)-OT l»lw tw I 





40) •INjflts S*i ctPPT (Power Diril Mgchine) •• 

^Ifl eF^ff 1 



? 


: Steffi ft'TGJPW' 

^i) CTWlftl dM (Measnnng tape) 1 ^ otIott, wlc*<w, 

’e te«T '«rt*lt^ I aij 4 it GWlfe, ®*T 

^RWfft cswifir^5®f I 



■ 

1Sir‘^.e« s CTwifi^c^ 












^wrt3^ PJPl^ StflT^ ^6 ’65JRr (Wire Stripping Pliers & Wire Stripper) • ^kfis 
W?tCTRr ^TCW ^ I ^ISlflCT RRs ’e ^l 5 t«ra ^wlu RjR^ SffW^ ^ 

'esm «nw w i ^^ijrewiWt «ii^ 



1^>^88 : «llTRrfiQ^ 


ttPn^ jINiX (Crimping Pliers) 2 ttfiNw 1^, %*t I'ojIFt '5T*f fto 

<WillW 4 ^W C^WTO W^ DhP*t^ tn?T^ ^\AW ^ ^ I ?JW 

'silWt'©^ CVtar liPn^ ;II«||4 ^mls ^ 1 U|I?*<h IJP^, ^>h*i ^IT*f ftc® 



; liPHt jnw 


Snipf (Circlip Pliers): CTf^« 

I 

'flw? ^iWT ^wwi " 9 ^ I i jJWOTi wr >n4&w< «fic«? ft® ijftrir siTOfti ^rr®T ftw 
^ ftcw '« •ii’liw 

STtn^ ^Us ^ 5 TnQr*f 5 J|al 4 I 



ftjr-^.8^ s pnn^ 
















If (Screw Cutting Plicn): C¥® W 

^1 4T %? ftPit ftg* iTO c^fTOlWfr 

“cWOTti wffli cw^rca^sfwarftfWftgf cwftfft •fftaK ’tww 
BWc^TOsT^O^foi'ijtw f-tiRT ^“si* I •rar wfl>cw ?i?r Pw 

^iro ^fT I 



fiT-A,8^ 8 anna 


^fWfil^ ^IPT (S<^derliig Gun) : C^lSw^tltr wtoitw, flHftrta, wW^ fiW 

C^TWlIt •fR ^ar WI OTflR* ^wlRlv t»Hk" Pf^'fPR^ia 

^rroftt »ik*wi ^nar war aa* i ^taia •tK*^a *wa* waia ^iw ww CTTCia «twT ftre“ 

waRaFT'ffl^wwiw^’lCTiff I 



fta-^.eb*: CTTwlfti^iR 


ft’-t'ifwh ^(Decider Gun) t c*llaw^ i cat^ o^NlJ^war 

t^iwi 'Wi'Miwfl ^^*Tcw aiaaRr^ajr i CTWfttaiBm l^^ta ^RnrwBT’PiCTRr^ 

^’tRl^iftwc»fWaeiOTww i 















ctPH'S* r 




•pW (Fuse Puller) 2 C«lTTO IRT ft®*? 

liilfr liiM wWfl W® ^T^rar fflr srarc^ ^*jw i 



f6®-<,tf o : ft4w •pt?? 


V ^ (Drmw Tong) S *n%C*r -bls»^ 

X*qwBMtf iPit^ ^ w I ini® «:^k*w y^) 

2p5f 1 4*rM «*iiH t^RR*i C6^^ 'fil^w ^sdw 

«W #«j'lS^l.^ ^ ftw ^aftW I c5^Hf8 «iw •IRH 

W I ?Wf CW CTO® ^ crt?l^ W®F ^ I 



ftir-^.ei: 5®^ 


1®’«-^5f^ CW (T-wcket Wrench) 2 ‘T «at cw 'wm, cwi’I'i «ilf 



(O^et Wrench) I C^IH 1®-^^ flW ^ ^ OW 



fSar-^,®« t ’swfl? C5^i 


^=R,8, 'ai^llCst^W-^ 












•flOTT (Allen Wrencli) s 1^ ^ i ^TC*F OTPW 

Wt*IT '8 ^Iw 'fl I 



fwr-^^§ j iron*rOT» 


WJHRT (Scraper) s ^^llSil *51«M1 'aWW (sharp edge) ‘’IWWP# T 

S-^RT ¥JMRI ^ I 





Gn (Htnimer Drill machine) ? CSJI^, OTt'T'e 
OT *fT^ 1 'flt ’fe^r *57^ ^TtW ^fW ^IPT!'^r6?T >£R\ 



: ^i«i9 ffi»r csjpr*^ 


V W (Kow Torch) J «B^ C^twT wPlc*i5i Sw 

^^<pjTcal^^'6TT^1%T.“^^5OTCMftc?r^Tt5fci?^nitw13wT ®T9f 



? 'atW 











(Pipe Vice) s ♦[‘5B “iFlT *rt*r ^ i ♦fftH, w 

t.^i*ii4B ¥rt^tr^ <i?*f^wi? wT«fiw v-*iRr‘®inir ^ph ftPfi ‘^sf* ^Jtw* ^ 



♦rt^T’sSTT 


(conduit Pipe Cutter) s <p\? 5 »n%*f WT ‘ii(> ^ t 

CTWtr(Coadidt Bender) s <i*^5v hR’Hc^ RIi« urt CTOiT?!^^ 

^1 



ffeW.t>0 : CWH 


“Sft (Tap and Die) * *11^ ‘tfff i 

^ 1^WC8f® ^fl5B'W5?T'^Wl3FW^f?'olSTT'tTB^'^ ! 
e »rf5’-«J|iT CSi^ <r|tf(.« ^ ujiH ^ 1 












^ W (Stone DriJl bit) ^ «f?in990ni«l flj) 44KI W <4 441 ^1 



fhr-;u^2 e*ISTftnW^ 


s«ww*cr 



♦fW (Drift Punch) s ftil, ^^jIR C*tTOr W ^ •W 



’Sw-A.hC * fiprt *1W* 









'Sit (Prick Pumck) * PI5 i# ^ «l ^ I 



(^vh *tW* (Centre Punck): ctWW fte nw, ^ nPT 

•W* ^ I 



ftw-^wj i ♦tw 

*IPT (RiTeting Gun) : Pf& cwWT weTO w ^ifNtwW '^Iwr ftc^ MK 



flar-^4»^: ftc^lh, *IK 


Tll^ (Sheath Cutting Sn^) t 1%^ 

^TORr?f?iT??iir I 











(C^jMnp) 8 ftftx wmw »iiw cR*r iNW w c 

«W i^W 4 fl ^ I 



j fr-99m 


fTooi Bo^8 tupu'i XifVifUfji*) wiftwr ¥lW 

5^wii Si|^Sn^ wwww TO^ WHI ^wIfiPnii*w5»r^w 

c^rtiwl I 



1il-^^o r |W8PRIW»I 


Wfr Wff ^^ 1 IH 1 ^ 51 ^ ^ df* w 

OTWRI ftWHWIHI ^ fWUMW ^IBWJ WW P^bSWUH 

Wlfik TOfflW I 

ifl^ wifl^ ^IDW Ww I 

>, ^IvWljt aw : 

^fiflfi#T «ilW ^iftOTT ^IWW® 'wn TO I 

f^« cMiv ^'^nn^jOtv ('vIcMWhi) ^ Piwh I) 

TO^T KQ TOIJW <W drfr^Wf TOTTOI 

^fljRWlD' cM(H t ^ cTO ffWv, TOf TOtiwt 

^ ^FfUlfilff TOtl^lftW^TOTWTO TOW I ^!OT’Plf TOW (B«ar) TO*f 

•DWTOT^TOTW TO I 




(i) T*TC5, c^wnr i 

(^ ^il«f!» ^ w(li^ji’»i '3ik^ c^nvnr i 

(O) WIlBH ^ ^ *!|RR» ftfw C?WT51 

^ cnWftffriS*! 

^TTsn?-'iw ^ P®3ft*r vTcf CT? ^TGRT CT ww ^ ^nW ^ 

^ I ^Tsft •nw c’l^ ww t*iwifll5 dW ^ TO I (5^ ^"1 T®r toc^ ^wIBPhih 
• nw 5iniw*T 5ir i cw fi3SM ^ ^rwi *iy.^iH •iJM 

'JWW ^ I TO»r 4^ Ww ’t^RTO •iftpR C^TORT TOf TOCf 4? cW5? TOOT 

TO I ft^’RRTO ^swi d5#OT?TOOTr6 CTOTOlt?TO^TOTTO i 


'aH '| C'6 | ^t?H (AVOMETER): 

qi !OT i W?w 4¥ «RiCTr ^hWSiBrt n\ c«t^, 4 ^ «fWjm 4? 1 to wnr 

?tPr *fStTOTOCff toj I 






TOClfirt?Rr TOT TO I TO9T Trtt TOff C^, ^|pa|fs)l5H TOT TOrt?, C«r^ « 



O) 1to ’tfS^ TO" ^C»IT 'a(jic«l AVO ‘IRX 4 CTO^ 4^^ 4ill«lf»jBW I TOOT 

ColtnJw (4ft/f4^f), {4ft/l%ft) 4^ wIWJjK ^P9t6, ^ftoni ®TO '^T^TOr 
TOTO (IMH^RI ®^«), 4^ ’ifOTT’f TOTTO I 

\aUl»|prtJH (AVOMETER Circuit) 5 

TOT TOOT OT 4lPW59l?r 4^f& TOTOM) ^UTTO1> TORT 

^j1»i«twilili}fl I ^nWfttMCTO 4 ’1IRTOTOTTfifI5Taf& ?TO •^OT ^Qfi'o | PiPft CTORT ?|Pf 


































hI3*h ww ^tw ^ flrfwfif ^rr'cw ^?rt ?3r i <fi 

C 5 ®^ WlIS’o TOT I I^CJnr f®C 5 ^tWl^ 

tHIwI \ 



3 26 * IMii iCHi ‘ 0 ^ 250 inA 

oiSv 

fiPrw ^s!ca^ 'ifia^it'H ^ ^ ^ c^sic^ «Rr 

MlipSji*! n ^ I tflPr ^I3 mii «^| 6 »^i«i<s ^li^cGis 

I«Pii»’® »ljh’o|(,*i|f5^|g-si Hl«k*<l ^ \ 'W^ C^ € f% 1 ^ C^OT 

I HRl»i|tH5i ^JPRT c«icn?^ (RRS ^llCT? 

c^fS^^Sjlw s<l*DW «Q?rwtTO'OTt1%^^n7a^'l(5wM ^1 ^5 \ 

% Mffiw (^ C^ 1 75?IR W\^ 

csCT '^, OT? C3r*tr«^Tjpnxfwi wik cw ji«hI 3 <7^^wTS^5^ 


isulc’aifSiUw ^ fiPPT? (Bc-^a 

^PJJ iS|^ *)fd>llc*l4 ^! ^ I ftoi ‘SiilWlS'ClM^I 9?®^ 4ill <WI : 

❖ (ilPl^iPl), (^Pl/R»Pl) ’d ^5F^T I 

❖ ^'fnire, 5p!ftf#7 »ffll^i ^!?i iffKf < 

❖ tco^k^if] GlfWfiW, 8 ?peRrSw ^ <p>HlPit!5»i hR1 *<H 

WT I 


3il^<;|?i ^51? PiOT«Ht*M 5)Miw l wk^’e? iI5*<M 

ftwPitnJfl wlif^jM ^«RT CTOI ^ml 

*P¥ ^nw «I<Rt ^PlfeW ^ i£|^ PfiralD vaic-WW ^BT ^P?W I 












<jlG|Q w cwc^ ^ ♦?! ♦l?T 



O. CT ^nft ^I5*<H ^T?f C?9 WHf ^ f^v*iln »ic^» GW GW 

HfiartH ^ '«rH’« ^GT GT® R4i«4 ?!Pf 

<WIC«®Wl 


*^fi»C4 ^j[B4 "if^w ^P*fiTORr GiflSr ^?iT ^ I Gifl?? 4iifl5^ ®<PT?-. fSPr 


tfePr j wfl^r «5T CTppr Tt >rt5jCTJ f%t% ’il^w ‘i*i*n®1^« 

ftl^ (WiBiJW ^ {I^PlGW ’ftGl ^raPrit ^ ^1 ^®«RT Pftl€4< 


9rf®mT ^ 



fWrcsil?BBrft 1 ^’«W 


1 Wr WfBWfl Rfifl ^TO"I? 

X ‘BiftI ^Hi?.i»H^I 

wlir^ lil^ft^ j GTR^ 

’iWjOT 5TW «dwlwl ^ i ^ ’fW ^ «w Pi^ i ^ Pftw •3tw 




IBbt-^^B : 5<I4 ’a 






«6 


C*I1*T C^Br 8 ♦Wftw ^j|fH^«iri*iils '<I^'il'»^^^^tPH‘ 

5*i-qwa?* ^ I sJ*W ^R?^cv C*tt*r-^ ^•It I C*tT^ 

wlalt ^Wwj '5tll>^l(,nl I 

8 . CTWTOW 5 ft ^fl5Ttw»r -^m I dM 

^*TOT I C*n^ t^IM^ 1^ CWW ^TW 

^1 

ff-, ^ire^BW S •aft wrtw« TO I «% '»iJl ^®9 ®*I«X c^ 

TOW I C^ICTO •IW <a7TOtCTT ^'TOt‘TO ^ft®d51hr I 




^WftRr ^Hr 8 <TO wfl% ^roftf ww ^sitot i ♦tw ?*mtcto W <pftT w*!^ 

^Rri^ftTOf TO i C^RTO sri^ftTl^sf^TO 

ftw *Rr^ TOT I TOi^T? C^tCTO CTO? %-TOff 

Hii^w 'aiftvU-fl ^ I 

^ ^cBS 4 : «aft TOSfTO^ ^IW ^ <fCTO TOTO5 ^ifl^ *wft ftl ftc*W t 

<&f35p!fl|^TOlC^?«ftfi^*^®TOTOTO?^ C**fTOfft^TO«Wt^^5TO^<flTOafTOIWTO'l 

zjfifi? ^ wih) ^ TOII 

K ^ i ^TOsfro ^Rr '9 ^vic’CTw^ ^nwiw «a^ ^*01^51 Wt ‘a^ftiTOiOT 

TO* I ^aftw^KTOTTO ] 

3M J <aft TOWTO cSf^ «j^I^ TO ^ ^HOT C^ CSiPtPJ t’HPu.'in TOST C^ 3t*T6 
TOTOTTOTTO ^ «aft ^i4vm ^sft TO I 




ciiPwS*r^wiwR-^ 





io. *IC^ 2 WiT Cfjl? 4^^Tw I OT 

^ ^1 'flfftw 3H ’TtW WT U OT ftroft 3M1^ i 3W ^ 


18ai-^^^5 ftpTCTfelf3KC^W^Ti 


«iI;49N AR^ t cvfl>c« ’^ctfbW CTTOr c^^wir •iRifl5< ♦w ^iwi 


TfdsGir 





ftPr ct 19^ cfllSfir %r ifWi ^ <*w ^iWftTOr OTrtw V 

^|W|? ^ifliw^ *1151 ^ I VW“ ctPT ♦tw^ flull^ UTI ^ wftfiW 

TOrt iHiw cifftr ^ iwm ^HiT *fw 111^ w* ftPft tow iw <ifKii 
TOrt<TOftll*f OTW Jre¥TO’ri^^^lTOrTO'TOl5lft¥^!TfilTOTOTO I 










i<i'j)l«^ <pjh^ ? 

^ts c^ ^<i^h ^ ? 

8 . ? 

c, 1^?5T cWjCTJ ^ ? 

H. liP^T. Sltil^ ^ ^j<i^l5i ^?rf ^ I 

%-c*il^lil ^ c^ ^ ^ ? 

j&. ^uTC^rtWRT^r? 



♦if^^iTHir snfl^SiCTOT ? 

^'s. ^^nwr (Avo)- 'iRT ^ ^ 

^r^srST^ 

i^. ^pn? C^^T^53iT^'5T^ ? 

'o. ^nPBfSt>i?^Rir?‘^ra'?st? ? 

8. iHl^f5i3iw4 I 

«jn.«|pil>i4 AiiRjfitjifl, TTWr*^ I 

'b. ^ilPSfif^l? ^(t!^ 1^ I 

<i. f®^ C»llBw C^ ? 


5,. ?i,»i^tu<B c,*il^a ^ <pl{.«r 5>^5,h W? Iyw« Wtj?*ra WTe i 





'S.b CVPiH (Radi^ Drillmg Madiine) 


WW (Column) i 



^jBrf^w twiHi TO I c^ ^ ♦*ror ^r*R P mw 

&lPl«j 151 ^^?IT^IT ( i ^ ^iflf WCT 

^WW W.^ uif^nh CSlPi^ 'W5T'® ^ I^WT C^ ^TT ‘olw 

wli»iil»i ctPR (Universal Radial Drilluia Machine) C*5? ^ 

WT t4lW fiit4 ^ ^ WI 



: 3lf%5Wft*T Offf^ 


\a.^ w(inH wPtPBT^iR^pr (Use of Radial Drill Machine) 

^ e ^Ift ^yfw laiww 13pr c?f®nl»r®*T i <fl csi%»r 

I ^ csiPt^ I oiPfw? 

c^rc^iCT fR-f c?iftOTl5»r 

CTft»r Tnt Rlico ^ ^^RjaR^lCT 1w (Trent niir wPiwe ftfti ^srfrf-OT ^ 













s*\\v\\ I 


«.« w('fe«l*I I^ WPlWfl fil%ij 'ai?,“l 


Coiuao 


DriLl Head 


Sadia 1 4 tii 


Tabla 


OiL'Oti 

Buttons 


8ar->o,^: 

Ml^al*! 1^*1 CVl^Wi) ^^'{.■l <OTl 

i, (Base) 

^■Tt^ (Column) 

0. CCl^ (Table) 

8. %^^(DnllHead) 
f. (Spindle) 

(Jladial Ann) 

\ C^fW (Motor) 

i) OlPlW^ I vl5(.«"H 

-FlStw-f'i C^T^ ^*0* \9g«|R<5* 

1%5 CSlf^sR^ Pl«f <R3f I 

^ ^»nT (Columa)? ^♦i? TW i ^»r!m 

<3R») &n5 <piil <fTC^ i 



csjpf^ wiCT*i*r-^ 


0 ^ 


'6) (Table) • wPlt*m cW^ C’TI^fW?, ^’fW? ^ 'qjfl«i<pl« i 

t<ii&*vs ^IRJOT ^RT ^IBT ^TW I C 5 ft^W 

S^k«il-*iNk*il ^ ®fC5RS^ ®®Tnr ^ I 


8) ^ C?? (DriD Head) : ^ oi^ip^vc^ ^STIOT f^ ^ i ^ ^''TTST 

«i?ih9 Rfefi 5w'o!$j $ik*il- *iNk*il WX W«ifi »j?'9k«i ^RI i •S^ 

^ ^ ^ira^iaTr-4 rH<b*ic4 5 rt %i??w ^ 

c^% ^ 


c) (Spindk) s l5*r iiOT FM’**! f3alfii->iiiJ sjlwr ’ejp^lwl «IK^ I 

TOT S®T W *ll’jlWI «TO I TOC’T-f^tTO ^?ICT TO ^ 

{.*1IW*IH TO? TOT TOR TOT C*T^ TO I 


^) (Radial Arm) t ^stflfb^F^r ^msRT TO^f (Af^m ^TT# ^ ca?t 'i# 

^•TfOTT olaFft^ \sM TOT ^UTO ©TOT-ftCT %dhNI TOIOT TO I ‘Hffroft?, 

CTOlf^^OTl ^kk<^> SihkI TOIOT^ I ^5»fkSRI ^ ?|TOTk*Tf W 

TOW 


^) C*lflSr (Motor) 5 iRTOIto TO^T ’ife CFOTliT 

5*?T 15®T wPfw C5rf8!r aia^k tot i 




fiftf 

i. C^f^TOf^ CSiFR'^TOTOT ? 

c?i1%totIS^ csFfcro <rf5^?ri?TOTl^ 
«. c?if&TOr^nrt^TOT^f ? 



X T^fferor ®W9 TOTOT ®3W TO I 

wl^nh fiTTOT ^<’*i^Pra TOT'^W I 


TO»irjTOSW 

i. wR?yH ^ <t^^4RTO I 

^ ciiFin^ tWR^re i 



fliPW (Lathe Machine) 


8,5 OTTCTPPT 

^ ctPi^ 5^ ‘flOTT w!Kf c^Tf wR*i? ifitpr^ 1 tpn<Ft*f 

<»rOT ^ I wr OT ^ 1^ ^wiwi cniw, ^1^ «fff^ ♦fw 

^ ^ ^C«t i Ladle ^ W ^ i 

f«f inff ctPk*?? laaiftw^r^ wr •jh enINw w i 

CTORT ^5 ^ni?r 1 -if^s HllsC^ *1% ^t?T 

<?w ♦tftetft®' *([^ w iJlPft TOT aiflS*T 15P!^ xntCT f®ft <i<%^ i 

Wr OTOTT Wl ^T8WT»f ^THlW^r ^k’SM WT ftl^ WW (^lOTT 

I (SPR '5JB5 C^lPW 5*T^ (Machine Tools), ^ 

5*^ (Single Point Outing Tool)-*a? ^TOOT f^TSOTT TOF "iwr ^W 

5»T W C^ <r*m t^M^W (Cylindrical), cm^ (Conical), C5^ (Flat) 
«i^«WTO 1 

8A C*I5fCSlf%PBraW7t«^ 

(Wf tvPlW Rn^*1 

i) C<!tf (Speed Lathe) 

(3p) ig^ (WoodWoridngLalhe) 

(Centering Ladte) 

(♦I) w?h r^fi<,^W (Metal Spinning Lalhe) 

(•T) riPiPi^ OT*T (Polishing Lathe) 








^ (Bench Lathe) 



PW* ^ 



^) OTf 

(¥) (Cooe Pulley Drive Centre Lelhe) 

Pi«iB CSy aiX'o (Gear Head Drive CeiUre Lathe) 




0) 5^ IwrOTT (Tool Roan Lathe) 
^) C5|if (TuiretLethfi) 
t?) OTf (Capstan Lathe) 

^) OTF (Tiidfixj,ng Lathe) 













8^ 


V) 



^ (CamsluiftLsthc) 
(<1) ^C9|W(Wlie^Uthe) 


(^ ♦DW OTf (G^ Bed Laibe) 
(«) TFT (MiJd-cut Lathe) 





h) BPi"H (Precision Lathe) 
>p) OTW^C^(Productiai Lathe) 



















^ (Copymg Lathe) 
(Vertical Lathe) 



1W*.^0S 






^>9) 0^ (Automatic Lathe) 

> 9 ) RWtlil^jl^i ^4h ^ (Nimifinca] Control Lathe) 
ft^CflSrow <3*IW (CN.C Ladle) 


C"!*r 18 ar«B c*!^ 









6S 


6A OTonrHW ^ ♦i4i^l®i 



S^die 
tMiTh cntrK)p 


sties) or 


^riogt 

/-ways 

y———^Dtod ctnfer 
^/^TollsIocK quil 
/ J j /—Toililock gttembly 

!ti Wl i rHsndwhpti 


ComDuund 

rest 

/* Cross 
/ Slide 


Haodtiock 

aBitfWjr 


Hft 

Hitcfot 


Soil - nu4 
coolroi - 


OufcK 


CMchw 


Lun9iluQliial & 


5 CSlPlOTT 


i) OT(Bed) 

^ WNs»W (Headytock) 

Pw (Spindle) 

8) (Tarilstock) 

Q) ^^^MdRod) 

Os) (Lead Screw) 

H) (Quick Change Gear Box) 

tr) ^new (Caniage)- 

{Saddle) 

i<) (Cross Slide) 

(«() (Compound Rest) 

(*f) 'sft® (Ctonqiouiid Slide) 

(») 5*rC»tI^(TaolPo8l) 

(6) 'outoh (Apron) 

Je) OilS^^loloi) 











(Bed) 

C^ 57rT OT (Sftwij V15 o 6*1H I ^ SJlW C5:5^, ^ «TC5 ’snWCT 

^TRTO ^ I ^mm « ( J^ gp C ^ c ^ i£)^ tmt <3??, c»r?ri 

<p>lww ^ ^alg*tla <i»al5 cac.wi €WH i C^TOT 

^•^'ol, t,»it*Ta 'nl5«^'o| ’C I 

C^ll^il^ ^ ^ «IK^ I «)|til«wfi'® «p|iig*j <ii?i w ^ ^ 

<j«ah I T1^9E5 C3R?T>Rrft C*TO?rRl3 

et^jR I <i'i*^l(.*i 1^r*R ©W? *Rlf^ ^Rfl RRn© fe*R ^CC^piT i»HI? ^IW ^PT 

(Headstock) 

OTt c»jRvia fiRR "5 I «^?PI sfn35“ ‘ju’oka (,^««t<p 5I»R 

<ITC^ aiR'P <,ij<j»iRwiit<p 'qicja I at?^ i 

Pfflra SR^ C^R-TpI WR^ I Rura $R® ;*j^|R«ct <\\kv\ Ri'olcaa STRICT! 

^CITiRl OTT-^PrsR^ 
♦[Pra Rffeji 'srt^r tot i 

HW(Spindie) 

f^ro^T i?R C*Jprc*Rr ^'•'TI ^iT ^fSa»'9ia %*Rr OTT OJptCT^ 'il5<p«l ^c?r I 

^ywitt >l)^PIj 0 (^ C^J^pRlRRT 

^|Pf?^TOro^^’tt^efrs'^ I RW^®fr^ i ^nar id^Ciishr »fl 

w???*j (^95f it9^, <?R 5raf, 35 R® 3n^ I i7w ifi-HT ’^ai(?a liR 'sw Rca 

^ <*yi4Pl>iC4 ’ijfiifrij 4f3w 5W%^T’W^^^ <7R (RKW ftg ^ I 

c,*i|tera ^nW ’TR® C^^HPR ^itw? ?RT TO l FHw R^^-C3FlftTO 5Hk«a ItW? 
SHI'o, Ric.«^i»vH»i 9r^\'9 ?wlPr TOT RfSfs TO I 

c5^»i^<p (Tailstock) 

t5T S'ila'CJlHa C^^^CTO 5t^l <ltC^ I (R^RT TOT SIR W TO *3?^ 

firo ^'©riR ■^tfSt ^iy\ I f.5«^ffp5^ csRR C^TO 

TOi l«'©w f?TO, ^R ^'©ilR iftrff TOi^ ^ 

H®»t tot to I to (St^T^ Hot TOr®nf|TO tokto to»t (5to Wfi tot to, 

a»k«3, CWTTTOT ^RTO TOT Pi««'l TOT sfCUTTO I 

H?TO (Feed Rod) 

Pra 5 -^? Ito 1 to utto toto^ i ?R^ PiTO to totsir crortropr tort 

TOT fw TO TOOT TO I CSS^lftro *rtOTTS e ♦fTeTO fWTOTO TOT 

5TO TO 11^ TO5? eJT? ■’TTO J*rtj?TT^ elf?a ^ (Key Way) "^RT 'ATO FlR? TOTCTT 



6^ 




I ^PHT^1W Piglulw <p|l5^ 

(Lead Screw) 

(S^ <J»f5W h«*\< Jjy^ I ^ I ?rtT ^U5^ ?^C^ C^ »iiyHI WC'ilt 

(y0 ^ w«ji^) I 

cm PiMN ^ (Quick Change Gear Boi) 

tS^F Ptc? CF8 PiTO ^ I ilft C^ ^ 

Praflr® Pp^ TO Pf? fr5F ?hi? i p-n^s^ 'jct ^r^PfCT? ^nw 

ftP% ^rj*flC^ Jeic^p ^ I CPU PlilW ^IRT^ fw TO ’ffTOT® 

ijpp ?f IVPiH ‘^iC5? ernn^^Ri ’tf^ro '^ifl^ 5 ®tc^ bpira %5 “if ^tfr sfw 

ca^ PiCF y csTf i cfu Prr rc^ ’trc? ®(?iR^ fw cs® pr^ 

♦rreura-^ wf^ Hi’^iMl e PPft »n^c^i 

^ I 

^j|w«r (Carriage) 

^STIOTW? ©Hfi'ekH 5»it’^l^, ^jIw, ^STTOPT. <2R-5l5«, <pHi«« 'SRI vH|5^ ^lPl« 
^ I C^C®^ »Rprf^ PtB Ito To e •Priw«f 5Jt^ 

^rw 3*riw I ^alft 9|Pft Jfr to*? ^ecro ^rw ^Ri^^nw ^M?r 

I 

(^ (Saddle) 

’ITtOT H \ WtR ^Tr^RriPj w< 

I ^IT1®^R ^??*f ?T (Crosspiece)-^ 7‘^\7V^9 ^RT val«(J?ci 

I »iji®c*i4 ^ 5®r c^n^^ifroTO i 

(^ tfM 5i^« (Cross Slide) 

IPT ^?lt® >l)l®crn CT5lSt»r ^ RHRR 7f^ ^ ^ I ¥^ 

ca® 51^ I iMSr apTRt 3F^ Rt 

yik*<l tili# c»^k»i "TOII ^FRT apr 51 ^’S I 

(sf) Cirfr (Compound Rest) 

w^c«? si?® RT ^?(.®»i CSfl^O TOT TO I wc^fl CWI^R W^TO“ 

TOI ejc^nw^ liRi® tot to i la to^ cPto 5tPJ( tori tot 

(^) 5»r rtf# (Too! Post) TOcnro ^rc^ie^ to 5 ^ i 5®r tocti tot 5»r c^fi# 

TOTOTO I C*ll#PfTO ^ ♦ikn^ ^ I 





^ I 

*Si^ 0>lw«^ ^ TJR ^(Jlc^rs^ frs ^KI<I5 I ‘c<^t^'« 

fro P<«|«H <p«g« ^ I 'q>Mk*isi TO! ^1^51 C^I^ 

Pi®kii^j ^kk«« "6 I ^?j?]ai»«'®k^ R««ic^<j 

Rfefl Pi’oh 'aji«jt*i« "^iwT I ^i^ivpi k£ifl^ 5i»n^TRr6 i 

(Motor) 

<?^ c*iPfCTr spJH ftpTO ■^s?r i sroi c*if"Fr ^rt 

I||I5(4 *ll^t^ ‘5 ^lfi|4 ’If^ ?f?t? csrf^ 5lfTO ^ I 

8.8 ^6 C’fi&t.'® 



i) Ojft*T (Machine switch) 

^) Rf^ S^ Pi’olfl (Feed reverse lever) 

4) RF^ iff Rpf il'ig’il^ Pi^lq (Feed rod and Lead screw engaging lever) 

8) (Norton bracket lever) 

<^) fro CPfilt Pi^tr (Automatic feed changing lever) 

'b) *^'jks«r TTO (Carriage hand wheel) 

^) 'W(5k*ilC<? (Aulometic longitudinal feed lever) 

b*) TO 4 ^RTTO RtbRT (Feed rod and lead screw motion transfer lever) 

>i) 3Pr 71?^ 1 toI? (Automatic cross slide lever) 

>o) ^ ti'ph (Half nut lever) 

>>) ^rwf5 55^(Tai!stock offset screw) 

b d>iH'H54 (TaiJstock hand wheel) 

^‘®) Ri«l« (Tailstock leaking lever) 

>8) d5?»T 5^ f^®»i ItoI? (Tailstock spindle locking lever) 

®^/<r"^l5e» ?l?vs5 (Top/con^ound slide lever) 

^'b) 3PT Rnsra (Cross slide lever) 

rHn>»i Pi'olfl (Spindle speed setting lever) 

ib*) Pi«ln (Starting arKl stopping lever) 

>) 5I4 (Chuck setting) 

^) C^I^W 5*1 (Settii^ of tool at center height) 

'O) C9^ C’riSt (Compound rest setting) 

8) (Tailstock ofTset setting) 

(?) ^71^ C^ritl (Top slide setting) 





dv 


(Saddle traverse indicator setting) 
H) <8f^ ’olflh (Thread chasing dial setting) 
b*) tw (Slide feed stop setting) 

>) (Cutting data setting) 

^o) Pre^ C^rflK (Setting of coolant system) 

(’t) 

>) ^ (Belt Guard) 

(^9 Piflifl <w>|ii (Change gear cover) 

•d) ft*r ® (Chip tray) 

8) (Splash Guard) 



>1^ : 'ij? ^CFiT ^FTW OT C^lPlWd ’IW RnaH 

f3«K Proh 8 Pi'eln ^ I 

TO "^SUtS* ^Wff s «il? PiTO ^ 

«'ec<p >5«j<p«k<i *fl% €f^ To I 

^ flcawSty <TO R^lisw 

TOi 

t -p>lwer;^ ohk^iln ^ I 

^d5|Wft4 1*r5W : ^IVWR P'l6Wd 

miCTO W ?TTOy TO I ?rF 4W I 

f^TO ^ ^hl« Rwl« j 'sjiiwiw^ TiWT I «iro 

cs^ eviT5(.vft 

^?Rr| fro R«l5j M\^)w ^Hh*i ^5ic« TO I 

«8t5k«tIo^ UM Pl’oh S illl6'WjSRPsK^ 3R 1w Cff'Sira ^ I 

^ pl^lfl : CTO ^ H1?C4 Pro ’RTO ^ 1TOI? 

TO * 





8 ^ 


^ *flrt '««3f^« -ii^Jt^j) t55»ij5q> >9 5K5I^^!^pilftf&»!T^1?T^^?T^ I 

<0^ cWtt^^ c^^3H3t<M ijv c^TO9^^rra?rw 

^5nR5l5T“5I?TC5n?^^^ ifl? ip? I 

IjjI’S ^•T : «tfST *6 ^ C’l® *51^ 

I ^ WT rH^»i '3(TC’t-f^^TP!T- I 

(5X»w5^ fH'OT Pi^lti: ^ (5X*13 B<p P-'lwra pulton ^ i 







^-^|5o JlX® R'al^j : ^H|5^ TlXs v,iJt(,*<l<i ^^TT 'i^X Pi«lfl JM I ^pl^ 

^iX®’sn^ 1^ 3n^ ^ I 

SlX^ Pl«|<l : ^ 5lX® ^IWra ’flX Pi«l5i «^<;^'s ^ I ^IW 3PT 

Ph^“^ Pm^ j c^jPim ^TcswStir '^'f*r *iftf (r p m) cW ^rs c^lfr? 




>. &‘^ C*PT^ C^I^I^ 51^ (Thrw jaw self centering chuck) 


'ft. w^csi® (Faceplate) 

8. ^1$^ O? (Drive plate) 

^ (5-<]|fl'i«J (Collet chuck with draw bar) 
(Magnetic chuck) 

C?rt» (Steady rest) 

\y. wrraracil^ (Follower rest) 

W (Lathe dog) 


t*1Ch« '^V\4 tXjfeiv XJ^XT^ 

® V CT^C’T^Wll’Fl^ : ^ W OT CSrfifCTWFnrC^lPfTfT^^I <fl1X®^5FFFI^5nW 
HRIS'o I 'Wt Ff^ ^[Wl ^ utX Di^^D ft^Iu ‘W* X <2t^C3 8K^ C^Qil V 

1X®|3^5 'SKl^ I •5i«^riw’9lw elc^ fedX 7T^ 5|?rR 


cnft5t5*T^^CTi*r-^ 





eo 


(Cylindrica]) "WS^fWIir ®Tp(\-OT ^RJ l?I*f tSPlC^ lSiM ok^ 



CHUCKBODY 


CHUCK. KEY 
SOCKET 


INSIDE JAWS 


oimios 

JAWS 


fiar-SA'b: §“ V ^Pjvc^rtWIt,®!^ 


C^ftr V *61^ : TOVC*r4ia5 CTO V 151^^^! OT*f WC^ TO® TO? 

^TOT^flTOT^WNl'ttlW 15ITOTOTTOI i^l TOT *flW i^RT ‘w' W i 

‘w* ’G iWWTOTTOWTOt^i 

CTO l^lWl 4l4^C4 fltftt TOT ^ I ?JV C*n»fITO, ^'*ftTO « TOTO^ 

«d Sl^TOfflTTOT^JT I 



ftar-s.^*i t cTO-V^’rtScTO^^ 


^tro *flTO I C? TO*T ^WOT CTO TiCV ^ % ^IC*PW 

CTOS?*?'3RIWT ^TPf C^W^^T*flCflP*PT^WW TOT TO I 



: CTOQlflJ 








ftar-s.^js i 


cjfr j liilfr lOT IwfrT ^ ifl^’sB^K'ifir 

TOd «fl^ cwn< “ftPit ^ «nw I ^i49*w 4i*w OTf W ®1^ cfi 

^1 ^ I 



fNr-6.0o : 9Tvni|ft0 Llfii 


^VlU I •s/^ ifl^ ««l¥ C5l1%^ ^ ^I^ICTT Uff ^ PlPlSi^jW 

^ OTf^iw CTiCT fiMWPR ^wd»?r OTnw Tff i wil»w 

flfWPn’ICf# ^CT ^*WOTf ■pUpJT W ^ "flrtPW ^?^!W ^ I 



fiir-$.«^ j wf^'PTv 









^ €fl 4 Pl 5 |W * 51 ^ tW *lI^WW^ OTTOl 





(?5Q» oifW 4Hc»,H ftW c^®^^1^»l^c^lOTrTPj7%!r^1%ajn!rTOr^1^ 

ttw 53r ^ht» C3^ ^ i 

I^*lf6 ^a|^8wH) ^ ^)i«w|(»»5^»I I CT^l1?t ^uls ^ ‘W*’eWW ’^4 o|m 

WP> (Tf^nl sis I 



1^8.^: 

■^^nfflf flrt> 5 W'e w<f^W5^^wcir^inftt$cw'5CT 

C^ sj^^>s ^ I wiNs tww ^!W 

^ WlW '*W W^CTl’Il V ‘tIBw ^^4»IM iJlW C*Wlt^ 1 




>, ^ ^IWTCT «lf^RH ^QC4f)^ 

’aiHl^ftC^^J^I Wf- 

(ap) 

("<) r^’5f*i *|4« >ieJSI >^4*1 %ilSi 

(’I) 

(lO H«»! 

w 

( 5 ) rs RhiRK 
<10 ’«UI«IN 

(w) cM fty* iW 4"^®^ 5l?Vi 

^ ^QwllSt OT«aRr C’F csift? ^ ^Bh fiw ’dlWPftlM ^li^ls w l^« 

>&. CTpR^f? ^ »ju'0|g^ WCT Piv»^l 

8. ott is^^cyiaj ’^ickiNw «M|< 1 

e. Feltpada>lic^'8n^t^ty^>^ I 

t^cw ?IWT (3CT 5*FT «I^I <(Ic^ I 

•\. «||^Rh 'iH^H'alu ’^IW 'iSi^N w *flt« 

CS^ C^IOTWC^ »IT I 
b*. 

*>. (Ai^lw cw 'w.^lw 1 

io.W’S9r<t’CT^W^?W^?rd5?*1^4^7TO^W^ft^ I 





«Rprt»rr -8 


C^TT ^ SPIsRr « #t ? 

0. t.^’Ciu ^ fiR»ra ^ ^ ? 

8. (jtS 5n^i^ I 

e. 

"Js. 

OTSi?® cirS^ <3j^^h 1»n*r i 
V. C®I^ ^ qrc^fl w ^ ? 

<fr. ^sr ? 

io. cfl% «3i<l?Ju %< I 

^9Il4iW «IWM ^ I 

®. c^^?is9 Wte I 

8, OTT I 

(?, c^iw c^ f 

'Jj. t 

s, ^ c^ <ij«i^i5i ^in ^ ? 

V. c^ R5 jI« ^ ^ ? 

*M\'f9^ ^ T 

>0, wPic*<5i I 

S-*^ C’lW blt*M ffr^ I 

?*iRjcHc®^ p|t<pfl ^r*( I 

cv>icy9 <i<j^w ^ ? 

^8. ai^« CSl^ C^ <ii<i^l5i '^?T^ ? 

i(?. 


(?IOT 



c^'^l' C^l^*Br ? C^ ■#!■■#> ? 

4ffH ^o*iwn?i •71^'Pw I 

to. c*i(.4^ ^*1^ ^ ?wfw^f ?*frr w I 



^5pow-e 

C*W (Centre Lathe) 


Wu*\ I 'fl c*iw< ®w CT^Rr cto)-ot ’©a'^Fi^c^ c^w ^tw 

^ ^ ^rt»ra (7^ W ^ I C’rtR OTT ^ ^ ^!TC^ I W- (>) 51?^, (^) 

f*M« I C^R WWfl ’RW ^ TOfT Cff C*©^ C^f^ ttft'O 

«£i1h ^ I 53c^ Pit»m Htn5 ^if^ 5*^ 

^JP!T^ RRl ’»1'fffl«|fl «Rtn 'ftw eUT^HOTT^TV •t^HR pI*i*ii ^ I 
^ ^I7ir4«l«l fSw? ^aRTOf ^♦PTlfro ^ I C^ ^©J^JlH tu?^ ^Tftj^ 9W ^RrCW ^ 

CHRR^^TW I ^iTO’aulBlbW^ A\A^\< C*TOT Wft, fi^fRrW^ 





PrtW tfl^iOTW^rfFT% 


(^ OT OTr (Lathe Bed) 

(«0 (Spindle) 

(*l) (HeadsiocJc) 

(^ <55*1 (Tailstock) 

{•) Rpf To (Feed Rod) 
f5) fro y (Lead Screw) 

(f) CF® FWt ^ (Qihck Change 
Gear Box) 

(w) cafl»?r (Motor) 


(^)'^fncw (Camagey* 

>) ^irrsn (Saddle) 

^) ap^ (Cross Slide) 

'O) Gl^ (Coofiouiid 

Rest)) 

8) ^HlS© ^R's (Compound 
Slide) 

e) 5*^ c^t# (Tool Post) 

^) WtCflR (Apron) 









Head stock 

assembly 


Spindle 

Worl^iece ^Ider 
VStorkpiece 

Tool post 
Cutting tool 
Compound 
Cross slide 


Carriage 
^ Cross slide 
hand wheel 
Carnage hand wheel 


Tailstock 

assembly 

r V^ys 


Bad 


Lead screw 




^ ^IvmV(LttbeBed) 

c»iw ctPiott I 

cpw fflPiwi I •iff ^ «rw to «nw toto 

TOUfTO^f^TOI C^®^, to IW dRt WlflilL'tl OTWf 

TOW<IT <^\Ai ^JlCW ’RIlCTRr TOfW CTO® «fTO TOf i 

«*Rr ^IW? >184^1 ’G IWfl TO" I OTRr^8*lfilTO 
ttWHhW ’« TO I ’ajWlwR’* TOW iSRTTO^I^TO ^ ^TOTOT 

OTTOW^TO^C*lWTOf?'®fi 4ffl^l CTOJ^ft9 

in^rt CTOTTOTO^K®!! "^rtsilW ftC*W TOf^ *Wf^ TOT CTPf 

TOTO^ WI TO^nROTff ♦rtW^TTOr ^ GIW TO?r TOT^rrt^TO ^ I 

^*ra*r(Spi]idk) 

I^Wt TO CMPITO ^WTl ^ ®*Rr to 'JiftvsT ^TOf I 

TO3CTT I^ITO TOT’fCTrtFTTO I ^ITO fflftr CW f^W? ^ 







1I ^ (?^ ^^9njspT 
^<C*t C^’RSlj. ^ ffl?® C|f5 ^'AJlI^t ^ ^TCT I (TPt f^^*1 ^HT W 

•W ^Slfea^ ^R«i 5;5r l c^ilcew fts «IK^ I 

wr ^rw c^p^rpt^ ^irt i f^c^-capifiraPr 

Piwt'C'i*^ ?"il« ^ PiRT"* ^ I 

(^ (Hcadstock) 

(A^^4> (m OlRw<l «W1R I '6’!^ ^ aioa ‘Jbelw C<'b^4 thH <MI 

«iTC? in^ FH^»i 51?^ fro «}R^ I rn^ ^ «ifl(,H?i ^ i 

PRmr 5it® 's (Tifp^-^ 51?^ ci^^iR^ra I PRmr cy<nR«tw c^ >iwwi 
c,^’»^c<W5 5RGf^ Rfl]C53{i 'ai^a^H ’iQ‘q'^»i Rn«»i ^9t C^R-^I^ 51?« 

cii<^iR*w ^<n\^ 

(X) (Taiistock) 

?25“ C^^iRT WNp-^t^p?! 5c^l I TOT *5^16 fifW *R!t ^ IOT, 

ftro ^T15 i 5^ ^T*TR TO!? tlj?»i^*p I f^l^CTO ^PJW CSTRPT d^TO 

^1? fi'sw wtifl- 15 *r, ftro, ‘FI? i'ojiR ijft«i iRj^ IpiOT ^ 'a?t i’n^^ 

P’pm TOT 55 I TO Cp?«1^<» P’T^ ‘611‘bNll^lW >1<nCHW WT C^ BlPft TOT TO, 
5TOf?TO*r CTORRTO ^IBTO TOT TOV cl>?^^<p ft5TO TOT filC5lTO i 

(t&) TO (Feed Rod) 

ftr? 5“^ ?17F? TO^H I CFW RTO To C«J^ TOWH“ CTOIRiOT ‘■ll^ (Power) 

TOTITO tori tot fro ITF TOTO TO I Jto CTOI^TO *rt^ TOI TO*I TOT^lft ^ 'aii'yHlI^ ♦fTSTO 
fro TOTO TOT ’TO TO I Rpf eTO 1 »t4wI^ p|I?fl (Key Way) 'fl5t <<1^ 

FI% >{!5R^< <4^ ^iTO CT? TOT •fW i TOIOT^TO ’ITO tTO ?^TO 'J«fw<I ’HW RsWl? 
eiww^hr’PlIRt, «MR TO5 '4j(^ ( 

(Lead Screw) 

^IGRI TOTOT 5CT 5 TOTO TO l 2^ C5CTO C5t?r ^ITOT C5ft <45^ C51TO 

TO^fRCTfTOiI^^TO(^TOr«TW(5fRfTOTO«JT^ I 

CWl^lfRfTOI (Quick Change Gear Box) 

’IPr^ CTO^^rro ftCF ^ PlTO TO I 4ft CTO^ C«J^ ^f%2ITS 5C?r 

®*flW TO 451 'FPTI? I 4ft ftTOOTT 5C5 ^|154IWI e?l5^PfCTO 5!W 455ft 

55|ft? ?9Tr55 5IWW TOTO TO I CTO t^fTO 5CTO 5TWr 1w TO ^ffTOTf® 5TO 
5RP 5ft 5T ftPK TRTO TOT eilRireifta 5f%TO 55!ftt S*ITO FFTRT 45^ ftre ^ 5%8fTF TOT 
CS^ 5 CST^ 5TO I CTO PTSR 5^TO ^TCTT Fit? fw 451 C2I^ f^ ♦JTOTt? 
TOT 45 Pl^lTOplie ^ Hl^lWl « ftPft 455ltH 45ft ^I5IC4J C5^ TOT TO I 


5ft’Rb', C«lftR?5 WIW*IH-i 





ttV 


(Carriage) 

^ I wcwi fw ^ «p»lww w'»^«p 'O 

I 

^) (Saddle) s ^*TI^ OT'^f^?sC?lftf H OT5?®^^R^PT^C? I’UTS^ 

C^US^ I *ijl'&r.»w ^I$rai1^ ^ k£HiPi^ (Crosspiece)«<air 

^ 51?^ W!6»W4 W5!T ^ <JtCT I ^ J’T <*fW 

^ I 

^ Sl^v» (Cms Slide) 2 ^ ?l? ^ 'al^l'all^ 7ft® 

I ^16 ^ ^IRJOT ?®i>l5RK C3^ ^ «fT^ i a<pI5« 

TOT aR 7ft® ^ W f^ ^ tw ^sSTF^f TO I ^ IR Tft^ 

TOT I 


«) ^HlSo (CompouDd Rest) i '^spTl®® 7ft® ^ ceft "6 W 

^ I <p->ii5^ w4«5ii (.Hhl^la [«0t« 

^ftnr WI •il TOW "^TO ^HWhTt I 

8) 5n WT#(Tool Post) : CW^ I ^ TOCTil ^ C^ 

TO^"® ^ I c^l-Hl f^firi 'aii^pt «nc^ i 


It) vauMH^Aproo): PitM fTO^ JililMd ®Jt»lt<l» 'ajjmaH^^TTTtr i ®OT ‘frWfr 

f*tTO(3??t«lFIFTOf^C^ aj^<>JIW«» « aR 5ftH<^ ^tQlwn5<^ fw C’OT >1I^Vi TOT i 

TO^^ I '«5M!w« 'TOT e.l^p'il^ 

TO ^ ^tftCS CTOf ^I^FTft ^ WW 'O ^ I 

pflan;^« Pi’olfl'0(j|i;a:ik*1fl 'ola|s?l 

M#IIWW«TOWW^« 


(^ CSlfl«r (Motor) 8 

OTT t*iPlt*m 2WK ^?*r ft^TOTT ^ I '21^1? C^lf^ ^*JT 

hIVc^ «illa«p h!W© 'S’*il^R[^ 'fl?t if ^*niW'*t^TOft (SPr p|Pi« wi i 


f.'O 


(.■nvi* (.•i(.*tfl ^t5l*t "S <p|«^ 



(.nPih 2 ^ffcf5? Tfwro ^rawtt ^ftw^ ^rw ^T®f caPtw? ^nw* ^tcw* PitwM 

I 





f^ 'AX Pr»l5i ^ l 

^ OTK <P^C^ ^ I 

•RfSsT3Jt^^ l^h?: Tivdig ftwj^ ^ ^fL»(.^ ^rc5i^%r cs^ ftF R4i^w 


" 9 ^ C5!inPi«h ? «|fe <ii’9k's « <j>«ik« ^PWS ^ I 

4j(Wft ^JW : <Pilw«t^ (,‘?t‘s»fl '5TC^ ^l^iit^lfl ^pjIww ?JI^«5j<j5iv© ^ i 

•i^Fl^Iinh 1%^ Rwta s i<Vh<i ^♦Rr P^W1^3 

fcl^lWM ^P5I ^ I ®CfI^i, TO 5t^ ft^RJ'^t^TOr I 

W « ^1^ i ^X ’aijww^ *3Rf^ I ’5TO TO ^ Ptf 

5? S# 5»re^ «5 fro CR^U! ^ ^ CS^ TOT ^ ^ ^ 

’1111'Jlt'© '^«?I3 m Pi«i« 'JWr ^ *i<Wll^ra STfifjtsr <ij<i^'© TO I 

3PT sl?'^ PWW: ^<f2FTOTC^ i^firo (?riTO <3j<i%^ ^ i 
•rf? (5^'olsj : (3^ ■^roiiS ^5^X tro ^•‘£1? ^nW ?t •put'o ItoI? 

^ITO^TO I 

y CTO wc.«ii ft-'SOT ^n*IT^ I '6<1CTO 

^ ♦rof 'iific'Ji u»?^^*t«w*ii*t fror^^i^TOTTO i 

5 <£R? cR^> 04 CTO^nrof^t^FRT d<CT c^TO^TOi^^Pr 

’nTO^TO^TOr^PU‘^¥5^?TTO^^ I 

: iggT^ ^ ^rrcP? T? OTg <?fl> TOT ^TCT ^ ( ^g» ! 3g^ 

'3<ik'a <j><i^’© ^ I g5?»i^v<p F^«»i ^TOT ^CiT I 

P*re#r »tft^1ifSRf; ^ H^W<I TOTTO TO ^TO <MW ^ I 


P^ll : 

I 


TO <WJt^ ^ ‘aiiClitH flNt« cJ?»l«5<P »t^Pl«l5I 


TO^irSt?- 71^ ffpeW J Wl®^ TO TOTO ^ I W^ 

TOir®^7ft^lfCTf^^8TOTTf«7r^C?' I 

«TO 51?!®“ ft®t?r s ^2PT 51?® \«l(.n1« ifl? Pi«|a ^ I ’s^Iot apf 51?® 







Pmw <?t^ 1»r5W : ^ (R p M) ctI5^ 

Pi«l5i I 

CPIW?rCTf&5^ 

>) 51^ C^!^ 

^ (7rt?Rr^)^5nc5ii^ 

>0) «j*Hlw (7l1&t 
8) c^?^yv^ (TtIS^ 

<2-) 

^) St1«I^ XR>(,<p5«i 
^) cs^c^PRTOi^c’riCt 

V) 1w c*ri^ 

^) ^fl6\ C5l>T 
io) 

<t.8 <?fwr ’6?n^ (si%t «(PMwin 

OTTRT 'OTP^ W!- 

i. S ‘W* (Three jaw self centering chuck) 

CTO (Four jaw independent chuck) 

'fi, CTOTjff (Faceplate) 

8. sfe (Drive plate) 

(J. (5-^RW) (Collet chuck with draw bar) 

X ca^ (Steady rest) 
ir. wm C?P^ (Follower rest) 
h. C*T^ ^ (Lathe dog) 

c*?w? 'S5t^ (SJ^ viK^iii 

ii^(?iff(3iPiOT5raiK5(:^'?JW^i i#'®w3R5^nr3rc?f% 
HRIb® I ^pj5f ft 'JUMI ^ ^5^(5? ‘9? t>|<.<»S ftsf& lilacs 51^5 was ftc^ ^ ftifft 

asp!?r 55 1 •xasiRwi'eiM »it*i>fl ‘w* >a? was ^iw ^ 5tw i«i5t 

JiW C^ >i|CT 55 I 4 ^ 4 51^ ® V PPW W^lR? 6155 5«1T ^ I W*l*ll'fft 

(Cylindrical) « 5'f^ei55m <5l<<!*t«5 trt3K-45 apU C»I*r CSlft^ >il?5n 51^55 515515 ^ 

Jjfi'll'SM** « 515^ I 







■ft TOT BTOI ^RTI ‘fl ^RT W? ?s?ftC’TO^ ^RT ^ i 

‘w* TfttR « ^Pa!a^ ^ grgp iPR ^ wrt ^ ^ i ^at ^ 

cTfWf i^t^%3Fw? ®iPk 'WI cwrnn?, ^^fi^i? ^ 

I^%S «u<ir)h I 

OTT CV^TCsfff : 4f6 fi|4lir C5J%^ [5 j«|?^ «i*I«H« ^ ^f5t «rt^^ I 'sihln 

I C8t TRW^ ^RTOJ? FW ^ ^ RT, WPf?r^ 

CWCat^ *I!^IWI ’a||13Ri(,;j C^T^Pf OlPlf^ WIW*H ^r*!^ ^ ^ I 

OTf CSff J C^lfet %5lt^ ^itT «fW 

TIWT C^fMT ^«^fiPl8 ^ I WT %W CR'T ^ C?lfr 

■55 I 

41*|8 FW s '^18 c^ife^ *iRr »iifi«i fg ^ SPfl ot'^SPi^ 

j\^ ^ 11^ 1%^ ^i8,l€hi «FF i%^ 1^ ^n^c^ra Tin 1 w(8 5iv 4 h^ii 

^5*T s ^Rf ’TTK CT^ pMw c^tor 'iiTt/ lifbSPi^ 2fc?rn5R ^ 1 
f3(iv£pi^ ^(,<^J5 ^’iif ^^iT Rw* 3 ^>(9 TO I 

VPf J C’T 'TO^T ^ ^ TOI ^ CTCTOI 

Sj?j|*iPi^ *RRT «(iHviIG<p F1^ TT I 

s ’IWTOT « C^nl^T aijw*T fiPlB CTO^RT ^WT fTOT RT1^ 

WT ^ fift^ CPR* ^^fCT*fOTr iJOTS^ TT C^W^ TO^ ^ l 

^TOTOTO T ^5TI^WC^TO ‘W' «JW I TOI? ^ ^T^SIW 

WCSWTTTOI 

WfW!8 CX^ > ^ ^ Rl-i8 <w(.« FlC^ 

^5?r*n'TO“^T?TOT^FPnTO CiP^TO^^ i ^FOTTTO R’nSlt'® •pjIw&«w5 ’HW 

TOT ^ Tl{ TOTTOlPtT ’PTOT TORS ^ ^l5F CPTTOT ^ I 

^pr 8 lilft TOl^ C5lfiF5. 'STK TTT ®TI?^ C’f^RT "S C^f^TOiS 

’flTO^PpT C^wW^f^TOT^^^ I CR'T WRT ftff ^ T^SiT ^IWT lifiTO 

C^ TOt W5^TTO ^ I <pRt ¥t^ TOTW ^TOTO TOT <AT C0?RC^ 5lt^ CffST ^IWT 

fmTOTT 51?^ caS f^MWRT ^FTO:^ TO^I WT C^ FRJ TO^^T 

rH«»i 5Tt« c9^^ ^iJTOiwcTO^ ^i4*5«c<p ^nrr I 










0. (TT^RT <?TOTr 

Wf?^ C?n#3 4i^5M #Rr ( 

iJiHw(!54 51^ c^ ^1 ^ ? 

H. C#% (AC^ ^>^5,1^ I 

K ^OTirra c?ir^ I 


C>I^M C»F C^lpRT^^tTttSF <Hyi5 7^^ WI 

‘fii, ^ I 

s. P^e>w^ I 

a, i5i,»i^«P OPR RJRRl? ? 

'i>. ^TwiwTO^RTOTOr? 

H. ^fwPpFif c^ <»><3 rIii ^R?r f 
V. ^ C^T^ T 

c». ^ursR'^f ? 

>0. CR^ CRf*lORI CRl^R^T^RRrffnf I 

>^. &**^ CRW CR^llRl5CT?RJTO^i*r*f! 

>i,. C^RT-*^ <\A^\H I 

i'S. (TTOf OFR^C^RTRRW^^ t 
i8. (?OT5!?® <Sfr C^^TOjR^ilTRir ? 

^<2*. OTf Wra ^ I 

i. CR^K C®Rf ^ C^IRIRT f OTi SRFTR ^ ^1*^ ? 

^.. ‘iRPft (^tls CRW5«R(H^t*I^OT?^i^ I 
'J. ^JIW^#r ? <P<1WC^ I 




(71^ OTf C»lPlC«W RfifI 'a|*nM*M 
(Differeat Operatioas io Ceatre Lathe Machine) 

'h.i OWCHl^CHfl 

(Faciag or Face Turning) 

OTNSPtCTj OT ’fW af5^ orPit ^ 

9tPft I Tic^. iwi ^nw, cw^s®, 

wi c*FPrt ^ttt ^ 

di^ ^nc*r ^Tf^ I 

^tTTftGRT cfPn ^ ^*¥ftroi c?1^ 5 *t f*ni)*[w 

^ I ww 1^14 

aRi S’CT vD^-e*® c.^^I 4 eiw ftw w i ^ 

^ caWTOi er#JOTr 

WW iW I ^ 5?f ^4Plginii C^ '"I^w “W^ 

'5JW1CT'•IWI 



fSar-^.^ ? Wfft 


9f^ (Centre DrlDing on Lathe) 

’BTCv C^W w5h ftftt ^ I t5X»i«5^ PHw,^ ctP ^?lt ^ i 

®%*T®5p "^jc^r FBpRT 4R(S ’etf|^Pit*liJ FCTT Wtt? Ij^lPlT FF I ^WT ^RT 

eyRypr c>i<H ag it>-Fr^^^^eWm%rFF^WefW(?Pftcipgfm^T^ 

1 









c*rt5t?r f3(^ 




w5Nj ®ftVOT IRJ ^ ^iiw« Cflvhi §•[ (^ CS^ (A) OTt (^ tfl?H 

(B) I ii^^in ■ftOTT 1S*r <F|$*5hPi» 'S<WS OliK^^I I C^ W*f 

«£i^ I i£# >s^ csilci?vn5« ^ 

l«Pi^ ^ ^Tf^ «?l5tIs Pi "TOT I ifl*5hi Iit*iii 45f <iliih 

iM?T ®(S^‘ I 



: (^ Ca^W*r(A)«C^{'0 OTW%^(B)(?1*1«ft*^ 


C*rt^l?r W*!T fifW WI fiW ^ 15l^ ^TT 1^ 

^ I CT^IJI^C^ fC^i( W fi<j|R^ Wt ’TOT i 

^’I'llfl ftTl% C’fftlCTT TOFfr 

®rc^? ?9w c^rtra? •*i«s‘^ ^ iSj^ 4^^Phr4 ■*fc?f 

^l5v1« 1*1^ ‘SlR^ HQiik’i <t®t?'TE®r ’»i(,'ia R**l«l C^T^TORT 

^nJlwn 'M'^H f«lI5^»i|flW»i *tl?*rt <5^ 15*TT?HF^ I 



WORKRECE 


CENTER DRILL 


THREBJAW 

“UNIVERSAL 

CHUCK 


TAILSTOCK 

SPINDLE 


DRILL 

CHUCK 


t8aMs.« s W’®!^ SSPR 


BlRV (Straight Tuniii^ 

^hluH ott 

^1 ftIWl CWRT ^ ^|15^ ^PW «4lH^PlW4 >1HR*W «\A‘Si 5*IW 

'fiplcff I W-vlWfl siRt R»C.»)<5 

(£^ vc*ii?ii« d^^RTf ^mi7 I 









*niwf ^TBT ^t«stcTOCT^1itar^WfJftcy^i®w^i^5tCT?^JW 
UiPf^ ^rtiTOT Gwnr ^jfc? ft '*ff ^ ^flftt ^5i ftcy *151 ^ ^wctB 

TO «ii¥f^ dww^ I 

C&J^ 1}|l^ ^ TO Rot 

TO ^1^ •flmW ^jflJlSTO W WI TO Wft-OT WS TOCTO ftftf 
Wf'l4wi C«*WTO^^cTOftVTOTTOI 

Ift 5|Pft,-TOiH} RWM flWWl TOl 

• «ll<Pl'HW ^I^G^IWilTOTO I 

• »if)^ ^p® *^5? I 

• €TOPTwrTOCTO*lftTO^lW^yftfTOTO'Wl&^tfhffJTO^TOTO^iC^TOl 

• - o.^)ftftTOTO^'TOTOl 

• ’tfTOPtwrTOT^flhFfTOT^tftvftwIMhPf^TOTOi 

• C6^ ’^^fl »i(5^ ^(5ii ^WJT R^Iw ^c« I 

iHi Rmm R^flwil VII 

• 4ir ^cWwt SB'ft I 

• ^tW^ltW sil^CsHfiPM/Sft* ♦llft*IW TO* ^«l4T^WI TOT ^ I 









(Parting oW) 

^ ^!wT ftpft €^»iw *1111?^ w ^ I «nWt ^ 

Ric^w f?*is a.wi- 

• '^RJW' ’^^15 ^Wl»w<3 ptwi 5fJ'® 1 

• (p.O^ - O.iej) ^559jfl ^nl 5&» I 

• (44^1 ^in« ^JflW «l ®(6^ I 

t M^\ js ^ 5 iJ ifSw 1 

• ^lftt.5*T Ito® v9\iM SfS'e J 


• «tiflJx w w ®IS^; 



Hl^lu 'fiWk (Shoulder tumiiig) 

t^fl^hl 9lPft ^WT ^ eWRT ♦IWf^ '65t<I^ICTT *1115“ 'ail^fw 

OfWIT^lW^WWI'Wij^ 1 



: t-ll^ls 6lRk 








i. ■TO?01W3l5T5ft(a) I 

^TORr c*TORr Wfi (b) 

C4fi*Wyftwl» C"IR5Rr^lPft (c) I 

6. ftwrk/5JH»r< c^w ?iP^ (d) i 





VVW UiPfl-OT Rww S 

• cM>ra affd* I 

• tSV aJTff^ST^ I 

• ^f,'v I 

t 

iilt ^OTRfl>TPft*wf^^nw'0?ii4ftwi ^w^fSr^ i 

«J^'«co*T CWW?S*ff“ 
i. Villfl (Square Grooving) 

^ul« apl^ (Square Grooving with smaU radiua on either sides) 
«. (FUlet Grooving) 

8. ftCW (Beveled Groovii^) 

<t. (Face Grooving) 

yiH llCT i yq (Grooving for Cirolip) 
q. CW « (Combination Face and Plain Grooving) 



91^ ClWW* Will 




o 

(1) 

•QirAM 

WrTH >MALL KAOaUO 

CD 

OtJABS 

OM^TXWSIQC 

nixiT 

o 

o 

cv 





«rt^«wiw Rww 

• tR«?i Sk «i^iw f ^ I 

• J*r CTw c*rtSr iH® rtP ^ I 

• ^IICW# ^iW^r •ift^ilfl ^IW iTO ^!CV H'^tb‘^1 ^*iT I 

• ^ WWW ♦fihiw *lft^ I 

• 4(f^-OTiRr^Tl®^,i^ I 

(Knnriing) 

I3fl?lfi|4W '61|4T^m >fHCVP1 4iw2^7i1ir *Wift l^tPft 

^rtr *flWW< ^nPft CW^WfT^I *uiJtB<iln 

’nSftcsOTT^tTOi^OT^w^nii ij 

c^p, utw»r WT wT^nPft ^ ^ I 




























rWff wiw< HiWi 
y W9W*0TSTrf*nP^ 
dft9’*ITfW’Sf1^ 
o. ^3Pr Hjl^ln •riPK 

•nflft-ifRT flW 

«. ^itsrsTtPft 



•Tiflft •nPft 


^tWv^iHr vu fiww 1^*1 WH!^ 

• ’TW W?M sifpft GIM I 

• ^nPft HiWt orw^ wpw i 

• w.*55c-w f^ w ^ I 

• •nPft-'fl? ^Sl<«1 ^^SiW«ilOT^ I 

• ^nPft Viwi i 

• (JtOTT^ I 





OTf c»jPlwfl Rf4ii 


• Tflfifr, cWWfl S'W b\^ w I 

• Rw« ■nI 5 l«(l 4 I 

• ^1 «ji I 

C*IUlQ1^ (Drllliiv on centre lathe) 

♦iPitfe &Pi\ J!S i 

^ ^^RTPfft fHwi ?pct 5tr I cwS W ^Wf w ’o ft*r 

I ftt?r 5tisr'®nt^ ^tw ftw flwH 

wiwi wi 



t^w filial 


®NU Rwftj 

• xj^iKRwt dl'a 

• ISPR'TOrfir© 51 q« Sn w i 

• ^ ■ft^T Rcfli tiM'6 "siwr «iwH ’•nni aro 

• *nl3^ (i^ I 

• fiftl-OT ♦w CW1% W ( 

• ^5^11 ^ I 








(Cutting Speed) J 

erf^ liRJ; »itmw^ C^ ^srf^lFsr 

^ I ^n^RRT ftftC^ W CT? ^ 

^fS?r ’Tp?? '«kt.*j <pi^9affiu w (il?i« 

^iPlw TO, TOT I ‘ii^ ^Hi'eiw'6 TO TO (?r, ^ fS^ ^ c^ 9TPft TO 

’TOTO^lTOT RPnJ W Rtlu <i5|t5(.«i, TO^TOlJtf^1¥TOr I TOIT 

toNi^ TOCTO ^ ejf^ ftftiS ^iffit 5®rc^ TOT I ^iiTO c>j 1 j 3<^ 

fith/RRG i£Rt @I6-i "H^fico ^B/RR^ i 

TOT, D = ■^Tt^ (ft fir) 

N * R.p.M= srft liRtl 
71 = 3.1416 


cs = 


;fDN 


N = 


1000 
lOQQ yC5 


^Tfl^jef I 

25 ft ft TOI ^£R5l& -j>|«f5(.<p C5|PR*T ejft RRtB 50 fil^ TO 

Hji*pB(.«p efft liRiJ «35ik'® TO 7 


TOt*tR! 

^rtlhf^lT, CS =50fifC>RyfifftC> 

*liWB-il?^TPT, D = 25 ft.ft. 

3'Hara 'Tffli^slJl, 

^ 1000 xCS 

ero WTO N * 


1000x 50 
3.1416x25 


= 637 


J RiMi tift Rfidi TOUT ^ R-P.M = 637 ($w) 



^ cvPic*w 




Fjtf 1^1^ <P9c« I ♦RR^k^ ftCT55Tr ^5^ 

^ I 

1^ (Feed) 

A<\<i *fl^ ei% fw I 

«i% *rK?R ^ ISI^B i 'g i w eRgiPf^ ^ I i»r*P?’ITC’CT ^stI^ c?i1w 

'ai'l-HlW ^ I '’I^- 

^TiwRf (Longitudinal Feed)“ 'at^ i 

(Crosswise Feed)-I 
0. 1w (Angular Feed) - C^W fw i 

^Rf-iri'5 5*1 ?R «HPrt^ <? *& &rtk^ 1w 

I 

L 

’(iPlPk^lw, ^tlfh ftp^, F=—, 

TW L = 5^ ^ f'JWd Wfr ^3l%3F^ i|^ N = P'Hd5(.^ld «!%“ (iPltB Tp^ ^*111 ^ R P 

M I 

®^Kd*1 

FH’o^ dfe liPiw 260 ^ C^TC9 I C^TC^IT •pl4<Mt<i> 

^ filfe (ilfildi 4.2 ft ft fw TO ? 


>WWH 

S’*iw<i ^lyijw, ^lIGv P “ ^ 

s|f% ftl^Rjj? '&!% L = 4.2 f& ft 

PHe»(»«ifl €|1% I5Rc5 N * 260 

4.2 

;. F= ., = 0.016 ft ft (®^) I 

260 

$nl4,iW 

^,8 c*r ft 'W 4i!^5c^ 0.8 ft ft ^tf&i trorr’T ?rt ^ ftft® ftfti <w(^ ftftiJ? 

24 xlO 

8ift ^ftr L = —- —ft ft = 40 ft ft 

F » 0.4 ftft/^ 







ft®, F * — 

N 

.•,pHot,^u N«“ 

R P M = IDO (5^ I 

CSW^'VfS' (Depth of Cut) 

^ W2^ ilit WT 

^TPT PlL^Pj Tfl? WSft, ^ ^Ht>W (^*W ^ 

IS.'ilw I I 

'!».« l^f^'ST'ltOKPW W8fC1(t«l%I RP 

Pisic^ RP M^ rtBWI ifl? RP M C^ RPMftC’T^ 

R;<n»*il PiuRfts S^kfl RP Mftfor^3J ^ i 

• CS® <Piu{.'© ’<l'®ll^^ RP M OT 'S^/ ^ I 

• C^C3 R P M ^ I 

• C^ ’TOIto R P M 'ilT W ^ I 

• g^vifl c^ca r p m 'Sa i.oo ’0<t ara^ i 

• R P M i 

ShWH 

C^Fft^^f|R®a*® RPMSf^5TW*T 

TJ^ 7 

^RWPT 

^TSRJT^ff^, 

1000 xC5 

R.P.M -- 

M) 

^ 1000 XSO 
3.1415x66 

*241.266* 241 

fifHJ RPM*’?l®lft®RPMOTC*T^ = 241 x 1.5 

*361.5* 362 («®?r) 



io, c#R5?r^*fUWT-^ 





«18 


^.8 ww 'a 

WT C^ ^ C^ C^ ^ ^ 

^ ^ IURF^ ^ I ?lf^ f^RPi^ 

^ sir I <i)^'>H« ^ ^ i 

wi c^f^i 41 <*^41 ?r cTOi >ii^Hi c#f ^ ^ %5 

'ilS*? ijtH ^ipiw I ^ c®*M ^ fror <?l5lw r«pRR^ ^ I ^c^wi 
c^ 'i\vs «fc<ifl ^ ^ti'i’^i^« c^ ^?r I 




»(Tf?r*if’* 


. Wg>^ 

WH1 »ln< 



Wk. 

»ll?^ 

C^C^IWI 

‘aiwfrj ftfJiT 
c^. 

fi6l'5^ 

COT, toPpi 
COT, 

*n^^2TCOT 
RQ|« COT, 

C^ C41WI 
ffrIJI? 

TOWI 

OTft'S^ftOT 
'TOT 1 

^SROT 1 


C^lwl 

f»UI^ 

»T,'5l#Pr 

c^ 

hid'* <.'»^, 

«l5|p|*i COT. 

'Sl^l 

COT, 

ftfSpJCOT, 

^?COT 

3I#I5TCB»I, 

CTOTlfOT 

1 

^rt'^inRPi 



OT, ?*ihi*i, 

OT,»n^ 

^siCOT 1 

OT 


CT OTOT 

®rrt ^row, 

1 

^w*t, 

’TfS'srcOT, 
«rtwiROT 1 

(.•^hiPr 

‘Sli’i*l, *IMM 
firSi«»n^i 

B 

01C4IWI 

1 

W, t^FwlPl'l 
^5ni»T I 

cwntOT 
*^COT, OTiPPr 
COTl 

(.•^#>F< 

■ron, alfll^*) 
COT 1 

OT 

31^, (ST^'^ 
^’TRr 

W, 

c^, 

iTT^^CIW 

COT, 

^JCOT 

COT, 

^IT^^TCOT 

W, 5»IM^, 
’ITRn^R 


















csiPw 




^rt^8^t5*IT8*r 'slri’Jttl *^tll>lt**l®, 1^, C5»'®l''f 'SM 41'8 « 




viiBiraai*! 

(WjIT/WW) 

1W=s(o. o^^-o .o«?) 

ft.fir. 1 

f^fe(o. 00^-0, ) 

fir.fir. 

5P-3^^Ti&t 

srR(l5> POT 

- 00 

tjjo - Jto 

io 

la^I«flh «Pl4« 

io - ^0 

0^ - tjso 

V 

^v!OTW>*r 

io - 

S(? 


csf 

- Oo 

OP 

0 

1 

<? 

\y 


>o - ^0 


31^ 

- *©0 

$0 - Iro 

^<t 

(Sra 

- Oo 

^0 - )ro 

\r 


- OO 

- Iro 

\x 

'S|jl*lfiP*llv 

^Oo 

' 

^Oo 







fro (fifffsr/^^) 

o,o^^-o,oe 

o,ooC-o.o^^) 


I<kw5 1 



S<1'?,'8» 5*f I^IIR 


• ^ ... , 

»■<. 

’rtt® cw 



wnTf’T 

1 


IlnntOT 

WTCOT 

la>?ilw»i 

j 




V>o 


^O'^O 1 ^^'OO 

W*l, 'TtPI 




tr-i^ 

j 

1 iff-Oo 


0-^ 



b-><? 

>0-5,0 1 >^-0o 
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Tf\ wlfr TO ^ OT c*fw W'anroft^ OT^it^ia*itTO e 
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U ^ cWt^ 1^Pii <5T cMt^ 'airfSlPw^ *1^51% 

RR»« fippnr cBhih utPf^ (.»ii 3 

■^5*f 
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OL « avenll length 
TL” leper length 
D ■ the Iftige taper di&meter 
d - the srnin taper diameter 
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TAPER PER PT. 
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0.23B 
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0.23922 

Crown 6 8htm 

0.299 
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0.29956 

tapar Mriaa 

o.ors 

0.60200 

0.37925 
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0.50656 
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0.62320 
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2.000 
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0.750 

2.900 

tapar aarlaa 

300 
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12.000 



* TheM litaa ara ecmtinuad kn fKa ta^O drtvi lanaa for fna praiarti lo aiaai 
soaciai naMi 
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*rh« Sz« "0" Tap«r U no* lis«»d Tr rh« Amsrvean Stordord on Mochlnt Tap«r». 


Th» dimarwionc ogrM ••■•n'lally with dim«r»tion« of (h* American Slondard on Mochin« l9p«r«. 
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<pI(55j 0 . 0 ^ (?w 0.0^ 1^fS 1 

0.^^ C®JC?f o.o^j ft ft" 1 

^ftres o^ftft 
c*i^ ^ftRir o.i ft ft 1 


S'Hwl^ wPi'i 'O fw I^«i« I 


\r.8 OTf (^PIq*! CSt^ ^|U|5i Wt«4 J 

eg® ^|wl<i ^ spFliJ Ruin H^f?> <ij«^«,l« ^iTT ^ I OT^“ 

Pt5R (fil?r (Sin:^)le Gear Train) 
e^lR<p Rsifl (Compound Gear Train) 







(Siapfe Gear Tnda) 

ffhw 41^-4 ^W asr i miRw v a Tiftv 

PiiHw ft® tf^fliiH ^iTirar OT ^ ftiH^ t?i»i¥ wft® 

PrtlOT aW ^Wt fjr I 



bW4 ft^H 


®fiwwftaiT 




(4lPl^ ftlH (Comfwnnd G«ir Train) 

^***11®® ftm 5 bI® ftijww Mftw ^WT VI ftaiiwr tot «Ma?R® 

ftittft ^ «TO 1Wl® ^ift® PlnUlDt# ft® ^ I W’T^lft® ftffir 

^ ^ ftlRTC® 1W® 

¥R® bift® Raic« VlW^MT^ I 'aft^ltl ftaiCM 4W ^Wl W^4 ‘ifai Mft® ftaiM^ »lft® 



ftnii 

€5®a biPw ftnn 


ftaf-lr.a: ^*n®®Pinw 








c^ <pt^^ ca’s 

BITJh *ra1%?r (sPiw Pl«h 




CM^<p Rlulws 


■pTF ^‘tiJ5 


W^ 1^ 


plPl>9 

1^ ^ «% ?S8c^ 8ifr a^ mf I i dvPiw^i *i!^K*ij ^ i 


WlRs 

I^WiraPfe 


p|(?i’© 


8 8 X ^ ^o 
io >o X (t (I« 

%o RPfl Rsilfl ^6 ^o *^1^ RPll Rfll^i C^ 





aw? w 

(7F csrt^OT 1^ 1^.%.^ n («lf^ csic’s? i ^ csiPict P 

l^ftpft cg^^ri^^^f*t?n? C?lf^ W%^T!^ I 

finmrcgpf^ = -r—=- ^ —X - = — 

5ffTO P 25.4 5 127 


.*. %tir c#fe = 

127 

WT, P = 4|44 «iI PiF RlfiRBlW 

n = ®® ^ 

V cs^ ftft* ^ OT ^ ft ft If cg^ «wi^ 

pRIRT ^'tT^' ft^ WI 


^I4j5ll ^ift, 

^ cvuu, ftiTBr c#fe = 


bW*P ^Pn (f X ^xbr 

blPt^ 4fW5l 


^iT«aT, ftaM C3ft<3 = 

^'ool^ Pm«£M PiflRl Vo »il(.'«xi t’ftRCT ^h<i> ft^flCT 

nlco^i Plal5i(.<i» 'a««i-ii5 >lPi« R,*ii(,<i i 

<p-Hi$t» Prfr 


ftTOC?lft« = 


ph«p Vo 


VoX8o 


(»!? « ^«(.<P 8o 







\fO *6 8o 9\^<f> PIsjIu l^-nk^ ^ flo 4k'®a 

olPi'® Pl^iR ?S? I 

CP®? *Wl%?r CSlPWT CSiCCT WT Pl^W OlPt^ W? Mfifi Ptlfiii’1 


t’WiJ C?lt^ 


Plsika^ ^IWT ®t<Rr 1^ 
l»ll*1^ P1«IW<3 


5£i^f& c^i®^ ♦njifer ^ l^ft* I ’is fir ft“f^ ftps c3^^i®^?]c®rPRn? 

C3pPQ I 


’niWK 

'aiiv^l fitiiRr c^Pfe = 


ol^*j» Flakaa 
piPi« R«iw?i 

fir&?.^?fiiF 




" ^<^ 

'©o firai^ l^’iwr firai^r fir^ ¥C5 ^ I 









^f%‘^r?f^€Bf 

CS^ ? 


8. 

a, ac^ ’lifl»iH t 

<ill>w^ at^« wk-tn ? 

V. ^Pi«R\s '8(i^i«fl '^\w^ ^ <i)<i^iii ^ar ®1w ? 

J6. 'ail?'i>'ll« Plalt1W^I^#t ? 


’T^I^^SRt 

i. (?Tw^tfeas caiaiRi'S^^^ i 

•0. I 

8. aiftj<^ a^I 
(j, Wj&^ '6 c’rtft^^m'® ^ caRTf? I 

ijj. 1^pi»iPlat?(St5Ta»R^^cawia ? 
s, ***11®% t^f ^ 9 ^ ^HL'o "it cawt? T 
hr. I’t^caf^'a^rc^'^r caHia ? 


C*I^ aF^lffiN^QM)! I 

8. aifij4 a^^ri^ w'aiH aji^i as? I 
<t. 1%facaf*fe1^^a 

I»l5j|fl (S?5T ^ fiR^ '6 ^ ^ I 







«|l^.^lir (Pedastal Grinder) 

k.i 

*5Ills* ^k«ii*ik 'aiR«piH ^J3r I 

CSfflj^ TOW 5«^ «|W 4 \\^\ C*i?^ 

cTOTi ^ cijPtC'^s Shw <\A\]^ efSr cw iH^iwii i ot Rtw 

|4eH?Wi3 ^ 'S <lS«lW ^r^lDW CV^^IWI 

■5^1 '*nWTTO ?T Pi^ln RPfl C*rf*f*r OT SoD'ol «£l^ «i|«pk«« ^ •plfi’Hrt’^ 

‘WJt'c ♦irar 1 ’iftps^H flfl^TSr ermw^rc^w (Buffing wheel) 

(Polishing Wheel) ^il^w ^iR*^ ^ ♦iftftl-iiRr WI letw^, 

9i%«qh, ♦W, ^nr phi^i {•R’ «tt5R«. ■^*?iT, ^iSlt, «wF^ ^«iiR 

^T^JFOT ♦Rr «l1«.Ri^ «fl^ RPtPl^ ^h* 1RT C^C®^t*r ^RwN ^ «qj5^« 

^ I (fi «l<pjwn «lRl9s^ 5jW '*iRwl« (Offhand gfinder)'6^*Tf^ I 





▼<T^ Ve, csjPpr5*r^Rlcp*w-< 











SafBtf 

Gla99 

ShWd. 


ISaster 


Master 

Start 

Switch 


•\ Switch 


Sparta 

Guard 


Wheel 

Guard 


Light Safttci 



^ 

y 'aj|%n^ (Adjusteble Eye Shield) 

^ (Wb«el Guard) 

C^(Base) 

a. ^^(Cohjim) 

(Motor) 

(Grinding Wheel) 
























(Tool Rest) 

V. (Switch) 

^T PH^^i (Wheel Spindle) 

^o. C*!^ ^ •ITPT^*' (Blottmg P^jcr or Gasket) 

». fcnvIS yjrti (Safety Klange) 

(Nut) 


OT^se) 

csif^t*w "^115 ^ ^ 1 c^ I^hIB ^ 

te ^iT»GW ^ <**riw wPiw wt^n ^nW i 


(Column) 

♦UlObaiJM ai^5t??Rr TO* 

w I ^n?T? ’6 i>hil ^sc?r6 w I ^h, ei(.fii«^« 

5»«1fl ^ wPlnlw? »ikj«w I ^ ‘aihj'el^lfl fiPfl 

4?^ ^pH'oIw •wi ^ I 
wfUsi (Moter) 

ailtolwn “il^w ^»n,^ 

^TOw «n?f%i-4Rr ^tw ^5^ \ ctWot CaWlOTT IJRB «tW W 

»II* 1 IWI ^ I 

’^(■rl^lW (Wheel Spnidle)t 

GrfK?Rr ■uwu^r efww ^ 1 anW^ ^l^fWI ^1 

wftwe ^l*JW ^ Rw ^ ^1% OR ^ Pi w r^bw TO 

^\ 



fter-?».es sift^iMe f^iw, •ifc e i 









^00 




(Grinding Wheel) 

wRi.i« '5^>igip!« ^flJRT ?T Jsf I Piftw ^ 

&5ft j fini^ «WT ^S>ll*1- < 11 ^^ ^Tfr, 

^ € 1 ^ fte35 wr ^ ^5c?K w w I OT*r- firft 

^ ^ = >tfo fir fir, fiff = firfir ^ %a^ ^ = ^ 4^5 iJr ft i ♦irw^ 

Sf!K C*l*lff^ (Blotting Paper or Gasket) 

CT^FJtf «3!WS ^TCT s ^ CiMH ^ ^ I ^ Ul© (?tW ^T ^ ©IflRw 

^u« ?jNi.« >nkh) ^C? i 

Q^«f(5 jJ*rtMM I 

L'^^IU f^m (Safety Flange): iR?t ft^WOTT ’WCTIH ^ 

ISsTf •It ^ I 'aiftlw ^ ^8f I pHwa '’TW 

’WtJ ^ ftc^ WC"Rf ?P5t® ^ I WftJT ^•T IPlTtl 

^ftra^ftsn^nrTMiTCTT’fTOr I #19 3 * 5 iiiw ^i?w a \iwi CTr wirr w 1 

(Nut)j ^ (^ ‘j^’olc.^ ^®T PHc<^ *reff IJWI ^ Rt^fl 

"SH pTwi '51% •n® 5^ I ^r?FP C^Sff •nt? 

'onHh I 

5^ C3^ (TcmiI Rest) « ’TW 5*^ ^ W5.^« ®*Rr ^Mll? ftCtT GW 

Sk.'a CTvflS 

Hjk«wH «|l?Q»lw5i (.<i«pIS 


1 1 '^ 









(i) (Eye Shield) 

(^) *tT^ (Wheel Guard) 

(«) (Tool Rest) 

^5I1^ (Eye Shield): ^ ^ ^ ^ iWT 

I PW «j«lw*i I «p|4<i'«w 5«‘i5n(.’*i 'a(w«p C^CJT 

Pic^ l^rcFT 2«|iaifi4 ^ ®rw i Pit^d ^ 

'^^i«il>(.?ni *5^ <4?^ OT, 5^^ ^*fT i.<pjt*n CFW 

4<ii^ I 

^tr^ (Wheel Guard) s ’pr® 7RT OT“ 

I ifl ^SRJW ^?T CTO C*T^ 

’«W^n ^ ftfftc?! vi4i^4 ^ ^ c^ ^ «tt^ ’trrj to i 

?irst I 

5*f CS^ (Tool Rest )' 5®T TOtT ’WRT 'i^tpw ^ «N(,« i $?*r 

C?p 5^ 1^^ ^‘Aili’f I 


ail5^«|(.?ni ftfes Mlw.n^i CVCai1*lCiT l^fifl 

fro RtH^«i(.<^ fro^ TO ^ ■ftro c#m to^tc^r 

*iJl^J^\ i^Wfi (Shape uf (he 2 $riiidiu}> >«beei) * 

h ^jlwl« 'ql^fis TOTO ^ I 'A^ CfS^ 

flltfel ^9^S ^ I ftc^ Mcs^ CVCI ^ ♦fH (Recessed one side wheel) 

I ?TPr IRt^-iiR ^C? I 

{Size of the grinding wheel) 

4!?%^ WWRT T ^r?W ^®T fH^iWA dRl ^RRf ^RT Wft 
TOT I CTOl C^lf^ 

T^^\^ ^4Rf ?sjfl>iw T caPr IMrfTO ?Rr i •nics^irr 

C>lPlC^ ^[*r *JW ‘A^ 'A?' TOT iA^sj^ ?|^ ui?t 'at*i>l5 “Tpr ^ I ^ 

■5RK 1 ^ts\^ ■^l?C5il ■^Tt^ ■’Rifw ‘A'3i*f 'AfS 

fj^\w\ ^ ^A^ 5^ ^Rf T^ l ^^t?n2CT CSPf^ 'A?^ 

TO! t(?W <lXWA ■^TR'TO TO I C^RI^ TOC^ TOCT’T 3^1^ ^TPf CTO^ C^ 
tot ^ TO I fro^ ^JPf PH>»c.»i« ^TIOTt ^ITOI TOT, ^IrtPR RtP^T ^TRfOT 

^r6?iT 5TO •A^r’T ^tro tor to* i 





>0^ 


^srRl^OT(RPM) 

Rotation Per Minute ’’MfCT C^WRT i dl^f5 

ftSfl^l aiPj^R WT «JCTl^ ^Tt? ^ OT St|i< <11^ I ftPft ’^tl? OT 'iR 

^ttit Pf 'i?ikq c£ifS ^ ^ fH ^ ^ 

^*j|*i'ok^ I <£W5tl€R^pt ■njk's^h ^e^RT ^Tt? ft 

♦iNbi^j ^tsii5I?j^^»r Wlt*^ ^ I 

's«Ulft’6 VlK^fiaW (Abrasive Material) 

■^P3^ ^lyiPl^ Hill5|l5<J|eit^ I 

^ PiPi^*i <p|<i1^'e (Silicon Carbide) 

>0. ^SRITC (Diamond) 

(Aiaminuni Oxide) 

?s?r Hfenifl ^ ftftt ^TSlft^ ^ ClbPTl?7r C^W (Tensile Strength) 

RPft *ilf ^ '5?t I ?5T ‘5ijh« W^f, »RF e PJsT, ^6 

igtet ^ I ^C5RT OT ^e% (’frorr w) 'si^itraj 

I 'a(iiaiPi'o-<4)? '5WRI ^ 3*T ur?i c?f& '5j?r fTOr 

^ 'ac’^'apl^'o C^ft '€ ^ I 

’aoaifSre-^ ^Bfpffir ?r '^1^ (Grain Size) 


CaiWt (Course) 

TOnr (Medium) 

filft(F1ne) 

Hftftft (Very Fine) 

^0 

vOo 

Ho 



'O'b 

bo 

^8o 

>8 

8^ 

bo 

^bo 


es 

>00 

0^0 

\o 

'bo 

>i(0 

8oo 

^8 


Mo 

doo 



>bo 

^00 


C^9] ^RT \o~^^ RWRR 8'b-V’O <£|?l ^pkwi 5RT 

>00-^00 (3I?R ^|5«? I ^ 'W3 ?ft '^TPr^ I (ai*!?T ^i5w jo s«iw 

OTSRT ^ «?iy^l?J v?^ft^c«w io1&TU?r^fTOr?^ bl^Rd 

pi«iRc's 'aii'&Iiw c*f^ I >0 ca?R ^i5.w (>/^o ?ft) en? ftft i 

PiP)^ (Silicon Carbide) 

ftft^ ««i?^ (^ ^ ^ I tiiir ^iTi^ft%|5r 

in? I ^ T0TO ?r OT dJroft^ ftftt ^ cto?“ cwS c?n?t. 





> 0 ^ 


W, 7WW, l3Wi5H Jt’T, SjiWwIJifilV, 


CSW I Plft^ ■rf»t«P« 'ajl^fi 

^nw wfey « wrft19^ ^‘Tc^ swtot i 



1^8^■Jl.<^s ftft^ 


^^re^pumontf) 

^sm^ ^ fiJ^TORT W- (>) ^Sw ^5t^ (Artificial Diamond), (^ (Natural 

Diamond) I ^TW5 ^ TO *JHl ^0^ ^ TO I TO TOIWT 1^1 to 

fipTO^RTTO ^ii*5l fi|1^^3TTOl ^law «)««© f^ai^h^hlsi W%TOTTO 

TOK TO ^ TO I TO ««ITO TO TO*^ TO ftTO TOftt ^TO«r PW «lWWa 

TOTO TOSTOIT TOTO 1^ TOl TOTOTOWC^ *1^ *lTO I 

^lTOR>TO'5iil<lfilPftlW< iTO^Cro C’^TT^TOOT^TO^TOf « ilJlBl(2?lltTO TO ^ 

CRTOtTO^ I 


TOTO ^5»r TOW^1%^TOflf TO, TOT- 

(i) CSTOTO (Plain Cifl>X 

(^f^PishCi^) TOl 
(^) apilQ^ TOT (Flarir^ Cup) I 




doe 





(Grade of Grinding Wheels) 

®t*T« « 5T*f 0^?nc*Rr ^r!*iTC*r sfftfei 

^ ^ I ajilJifiiiw *tnr aw i ^c»nr csf^ a»w <aa c*ft*w aw aWRr 

(.sWtfl I •(jCiIasH «jI«Ii 5 csft*w o'gRl^p aw *JW I aw aNR Hfci 

•rta^iK ^JiPifiawii ef^Pla a ♦ifa^iwa i ^wa ^ustPw ^*tT af^ 

aw♦R?^tawaaa c*waawar♦w^iaw^ 
^ cffwa a^ar aj i ^ eiPwi^iwa "aiw ?taw aw w, ’W* ai^ 

^?n? war aw oawa ^r laat aw w? war? war aw ciw? arwR waw aw i 
9\\\%\ cw A cacw z ?^w(w a^arar war otw wat w ^sai ^nw wit ti^ 
lafta 1^ lafw cawT cwa-TT^, taffeaiT « war w I 




^jTwaw 

(Extremely 

Soft) 

^fwaw 

(Very Soft) 

aw 

(Soft) 

aaia 

(Medium) 

aw 

(Hard) 

^feaw 

(Very 

Hard) 

"^^waw 

(Extremely 

Hard) 

A 

E 

H 

L 

P 

T 

X 

B 

F 

I 

M 

Q 

U 

Y 

C 

G 

J 

N 

R 

V 

Z 

D 


K 

0 

S 

w 



aB^5»i*>i^«.« wtOTff^iMWcwdi 
antfe^^»w5fat« ogf^waia warftfwwwawaiawTTi caw- 

d. ?^ITW at wnraa *r?a (Steel or Iron Pipe) 

TTTWa ajffifel ^WT WW (Broken part of a Grinding Wheel) 

'0. 'aidsiPro ftJW (Abrasive Stick) 

8. ’Utt QSaia (star Wheel Dresser) 


d. Waaw 9aTT (Diamond Dresser) 




ttrpR 5»i 




^ ’WWr (Steel or Iron F^) 

QSPtt ^ ^JPf, ^ fir ft" ^ '&0O fif fit 8^0 fit ft" 

>^1 Myi (Broken part of a Giinding Wheel) 
aWRRT ^ ’W 'StftJ&K ^ 'ntjTW -Hifiwj iflfi 

■5RJ^ ®ftv ^ttr I ^5*Rr ««Hiw 

'ST^Wfe^lRt^PHrS’^ll I 

^IjUlfJj^ fiC^ (Abrasive Stidc) s »t^ Rfijj 

<s^ «it^fis ^ 5 ^*?jt RtH^ ^ ^W(.«u ^j^ppwiw I t*r 

CSSfin^ls ’OFTT <a gq^lwo ^ I 



'sylslR’© 


OPTW (Star Wheel Dresser) 

^ €Wff a^rrc? fi6*r (.'iwi^w 5^?w w ^rftfiro c?)^ c^ c^lf^ 

I -nkic«^j ®fil\ I wHi? t.^1^51 Rfif'® e.l’ci.'ie tjwt OT 

^'swi wjhh ^ C^PlBr (Spacer)fitw 

fiwiCT ^ I •A «i^ Qs^fOT ^r*w *^5; ifw OTswfw C5c*r 

*RCT^1T'^I®T pklw,»!| ^(.'9 ^•iw ^ITC^ t 

cynn?? 5Wi3 Piu>o ^f5?*CT t»jRwa ^**[t^ c^ 5^ crt* ?Rr 

®^tc9?r ^*pf «5 wM ^ 

4^C« ^ I Wf M1 ?Rc« *iS'^ € ^aihwh ShR^IWiT ^ ^ I 


ia, (sPw5»r^’iropi^-^ 















(Diftmofld Whtel Dretur) 

’RWC¥Hpff%'«ItCW'^WW*irart¥VtlW^»!WT<l1C¥ I ^ 



1%iKk>( vmv ^t>r (ov^ 

W1 RhiPI 

dtUftt t(Wl»tWl 

i) i«^l5HjnH (t^5h aittftv 

><H(6T?Rl*r 
«) WnnwflWit 
B) #f ll H li (H ( » t 








5»I 




^) w^5n?f%t 

♦ 

• 

^) ^^RR W (m9 \ < ' g| g^ )gl1^x 

o) ?‘ui5i*ii^ ai*5R>^ 

8) 5i|4W>i ^^\X%\ 

• ^ ♦l!c*f (5(.^^RR^ «u^^ii- 

♦ 5^^ (JJ'W RR8 

i) silPil ^♦fTC?r*p( 

>) 5®f 'S 4il5fes 

^) ^kw«n {^iflJ^TM *6 ^^iIXw'CH ^.ijPN C^C3) 

^) Jsr« ^r5ra «n?%t 

>) ^JlPkWlW*lH 
^) ftPR «i»Riw<i ^ ^rnPf^ I 



R^Hvt ^ln w) R«^i^iPT 

^ ’nfw ^ I ftiiT^ «p4m5c<H ^itei 4i3Rix 

(SPit^^T^ <pulu 5^? FiiPjR^ -nW«l« $f5'9- 


i, CMT^RTI CFW ^’’*nc?r 

^ «f|?l%^ W ^531^ ^ ^ I 





iotr 


?rr ^ I €Ritwct « cs^-'Sir sjtw ^c’rt ^il%Rr ^wpt « 

^c?r c^rynrt i 

ti. ^15<i 3 f^^|i?*i ^5^ I 

'jj. RpPh ^\i w*fT iff*p irf?f^ 'Tpf 

'^RTt I 

tr, t.>JplW^ 1%i% ?NT OT C^T <\A%\ WI 

) 6 , 43l?ft^ W5 ^ W ^ ^ C*iPtC^ 

IIWTI 









O. OTl? >5 ^ ? 

8 . ? 

^141?! %^sr«r^ i 

b', «ii5,oiw« g^«^I5 li^i^^wii^i ^inrPr«f ( 



>o. Jfir^ ?T^ ? 

». ? 

ftl%s (2S^n?®f^ •rt^l%< I 

i. ^l«jPiH«i ^ c^wt?r ^ I 

'^. GiPi-i« «il3,Rsi <\^t^ I 

'O, UlX^IWil I 

8. *iiit^i^4if?^i(,« €jin’T^^t?w®n7’TKPr«r i 

it. ^lURsl «?W?I ^l<?»id ? 

^rsra csre ^ CTWW ? 

^5,C,»I5J aiilt|I3?JI»l^ft?'TO ft*f »fl?t «'©)<!> 5(.?J^ W I 

Tr. ^ c^wra t 

%. ^\X^K ^Wi3 Sft^ sfnirer^tTOi ^ i 



wa^lwfl ’tSw ^>Hj| ^ 


5, €WK•TI^Pr*r <5)‘?«Jn I 

^ iA\\9at. IWldWiI ^siT^^ftW ^?l^l ^5?n?‘4i}tyifeH I 

8. R^S^1%‘>!5,W*i^TT*rfT^ I 

(^. sijroif3^w®Pi4 i 

’i}. aiiXR®^ 1Wrac^ Awr lTf5r©i% '^f®f^ ^ i 

<1.41tfti^^C5f^5’roftnrW^8j‘^el^^ i 

V. allXISj^ (,«Plt*1 PluHtn ^ I 





(Coolant) 


COT, COT COT 'Q ^'ojlRfl C^ (,<plvil | <?i 4 <frf;'o 

CSlPtf^ OTIII OT '6 ^3 ^iflK Jw? ?'oilR« <p|«d 5«H 

■51% *11^ I IVRR^OT^n^^^ ■^tI^ 5c®ra 

5?f THU I <j?c 5 w 'ai^I 3 «ii i\'^H »© ■?*iti^ 

OTT ^ I ^iWRiw c^iPiCT ’lOT ^ ^iflJt 5c^ w ^ to, 

C^i? ^ 5 F^T qj«q^ 5 i ^! OT®t, tWR, OTTO, 'Sn?%l 'Q ^TTOTO ^JIOT CVPlC^ ?WTO!? 

'5»ut'5 ^ I RR?n <pl4«»« OT TO^I?r ^f5T TO, OTlf^, 

^^rWTOTOTOOT^rfSiJ^f iw, « fh^iff?^ 1 

I^QT •IPT «w!l ^^IT" 

>. ^Ptfftt'SRITO- 

(^) R*ik«»i ^ROT (Straight mineral oil) 

(’<1) TOB ^ (fatty lard oil) 

(^) f^RCiOT»n^^aCTO (Mineral lard oU) 


(») mw 

( 5 ) >ti*iwi 
^ ^UPTOTOOT- 



mineral oil) 

^ICOT (Sulpho*ch1orinated mineral oil) 


(4)>i«a)^»i l^•^1««1 (Soluble mineral oil) 

(^) “^TO «p>kl5’e (Super-fatted soluble oil) 

(*l) CSITO ^l^JOT ^COT (Extreme-pressure soluble oil) 

(^) Q (True solution fluid) 

(^) 3?^ (Wetting agent type fluid) 

(^) «f.sil5^ ttitwv Cfiprnr ^Sl^p-v (Wetting agent type with 


extreme pressure lubricant) 

^ «(OT W TOH?^ TOT (Carbon Dioxide Gas) ^nBt €R1^ 

TOT?TO1% l?OTI^^5TT, « C^f^ORtnT^SWPfTTOTOTOT^ I 


; tgT»n1»TOT io ««r^ioo«WfilfSrS'^TO^TOi COTTOTO 
TO^tlT filfSl^ TOT ^niT ^ RId’9 TOT? TOT 'at^w'p (Interface Active) 1?OT ^|P« 1%TOT COT 
OTTOIOT TO I 4WITO ^IIto cot 0 ^(•(’tl'CCTO TO? TO? tTOOT COT 







(Emulsion Oil) tet^ ^ ^ f *1^ 'aiyrtSl ^o «o «K®f fiQ'o ^ ?jr, 1S^* 

^ ^1 *nf^ TFWT CSFfft^ (Chlorine), (Sulptafis), 

(Hydrochloride) '^Wt^RT •fJW l ?trilic^ ta<?|h« 8IW 

c«»r ftfS^ 'bo ^ <fi% TOT Bl(S'* ^ ^ i <i3^s|5^ 

fero C^ ftft TOT TOT ♦frt^ TO^ WI 

(*F)«l^ (Mineral OH): wwiPw, CTpR C^ (Machine Oil), PH«^ COT 

^Rnp COT I '^TOf "OT, ^■nVTOC'R TOTT ( TOT COT^ TO 1^15 ^f5TO 

np^TOTOTOi 

(flQtJfiTO COT (Fat Oil) s COT ^d OU) ftfiW COT (Whale Oil). Ctf^ COT (Castor 
Oil), OT^-'ira' COT (Olive Oil), ^sit?*i COT (Soyabean Oil) R'ojIR COTC^ Sfevf COT TO l 
TOrat TO, ?OTl^ C^ I ^ OTt t’tro 3tftt TO 

C5W*\-^ TO5RITOI TO 1 ^CCOT TO frfitTOTO I 

(«T) R&» COT t ’•1^ COT *6 Sfi^ CTO? f5l&« TOXT) ^?®TO C^W^-^a TOTO TO i 
OTc? (V), (^ 6 (^ ?^ OT B^SOTP '^(19\ ^5;® (Inactive Cutting 

Fluid) OTT To I TOT TO^, GFtfOT, OTTOR, Pi!Si« 

ui^I5« jTO TO TO I ^ OT ^OTt^ TOST «JtC^ ?T, Ito ?f5TO 

OTITOUl? TOraft^ dri%feT(T ?® tBTO TO TOTO 5*^“TO? TORT ^ TO I 
c^S; OTT TOTH? OTw ®OTr ?Bt? ^ssito tost To I fti* TOfl^ ^ TO tror 

4I<4'IQ|'S| C?1% ?W?T I TO*OT C?Ptf^-5a ®TO?r?r l *IOT, OTH « OTTT ftST s||^C^ ^jSfT 

TOI 

iSPtRt, OT ^1*5 adcsd’er^n'of 

P^Plf^ Al<^ TO” 

J, ^tC^^^TTO, OTOTT^jI^ ‘U^rJaTOTTO I 

^ C?Pr TO?“TO?TO?TOft^?TTO?TO, OTTOTTOT^^ITOI^TOTTO I 
«. 'TO enW TOT TO I 

8. ftlTOTOffit,5*TCTO5®lFOTTO^^lffC^?rOTr, OTTOTTOT^^^^OT^TO I 
tf. TOTO5^tfiOT®TOTO®1'?^TOC®^*1Tt^?JTO®TO 

io.« RRnj cSW^-'CRTOTT alwInrSlsi ‘fl? S 

♦ ^iTOI«f COT dW^ld TOT TO I 

♦ TOTOOTTOI 

♦ R>^— ?5f8c^ OTTO COT, fiWCOT TOOT ?T RrIOT* 

TOOT ia?t^RtOT%TOOT^nftc^ftftc?TOTOfOTTOI 

♦ TOl~TOT^f^’TOlOTTOlOT?*!l^C^ftf*TO?JTORrTOfTOl 

♦ 4f6cs,^TOC^, c?11iiOT;?r-5rt»fWi^c^f^^nOT?TTOl?TOrTOi 










♦ ^ ^3^ 'auhu" CW ^ ^ 


iD.8 

TOT c*t^ HiPin HfiwH I Hl5*iH«it'p| *11^ ^■utrt^r 


Hlc-l <jhPi« Rc* I 

8. ^W Pl^WH 4i5W^l 

It. c^?rF crttw^ w w ^ItCt ^ ^ «p?c*Rfl5r caiPi^-ia 









^ ’8I7U ^rnr^ft i 

'0. csiPf^ ^ ^ ? 

8. ^Tl5t Jft® C^? 

R^k<3 *nl% «3j^^iwfl 'a<*^iR<T#r ? 

? 

‘a^ta®! 5’^l^tH ? 

b*. rilcl'«‘ 5Hhh ? 

V RIHIM^ ftW-J C^CT ?1? 7 

- — -w 

^ J?® «JW^W<1 SO'r^jJ I 

Hi4i Sw I 

8. *wro l«qlt I 

’TR%*i' I 

’b. I 


«{?f: 

>. '?r ^>1^ qj^tj(,iJ-8 5c^"tj ^7 I 

8. ^ff^ S^J}^ ^Ihf^ I 





C*MW CVpR (Shaper Machine) 


ii.i i?i»iWCTft5r 

^tTOcti ^rPHi ciPft (Sh^iu^ ^*11 ^ i '<raRT c*wtOT to c^Pt^ ctPpt i ^ 
OlPR*T ^iClPi (Cutting tool) (TooipQSt)-^ TO^W TO •fW •Jl«liii« 

OTt TO ^ ITTO^ ^ ^ «fCT I ^iflK ^ 

TOniTOiT TO^pRiRTTOf^nO^iTi Rnifi TO5 ciw *ifliwn 

^ift^TOyTOT TOSTinglgn^TTlf ^^ 

TOW TOt TOW TOCV TO5 I Cfircv CTOT C^*TOT *0^ W CTO^ ^ TO^ TOBW 

awTO TO^ ’TO TOitTO TOT OIPH^ CTOW TO^ TOt TOW I WlflH TOI5TO •W 
cBROiil TOIOT TOT^PtoW TOpro^WTO ^W5T TO PTO ^ftCf JW 'jftcJW TO? 

CWTO TO Wft C'TOTT TO" I TOTO ®‘*tR’alV TO ^ 'fl TOTO W^^ftw, CWtf^ ?CW TO? 1 

JITOW TOft« CiTO TOIT caTOWr? ^#e WfCr TO I TOJW CUPfCTO 

WW C^TO?? ^ *!rtTO TOlt, JWCT TOF ^flTOl? TO TOT TO wft?lTOICT ?»OT 

TOW I ft? CWTO? Wittt ^??fiTOWTC? TO TOT TO) Wt?*f TOTOBTO TO**PTO 

TOTOTOTOtifwrfth.5w?TOTOTO01TO?TOYWl#l TOW»TTO?^WW®^TOW?W WTOftft\-TO 

c^ftit^aw7T^^*fTOTOi cifHwc?*n?^ooftft*rtwflN'TO^TO^TO?i 



dTO CTftf 

















c*wwf 

>. J>R»i ^Mlf 
^ <JR»i 

8. Ji'HIfl 
tf. 5»r c^T# 

^‘ii'iifl ^ 

5»r 

b*. 

fe. 1^^'e|?.h 

^8. G!^ 


^0.1^^ 

Pi«il« Pn.»3^^ Pr®!ir 

^8. ^sun? ^iWl’Ul^ 

^fTOT? wlPl«*SJf«W Pi^m 
9\m 
cw 

v&o.Ca^ 4ffK®flh,^3Tlg^^cS}l«r 
'&>, c5*r-1^^ *yl^ijh <?i^h 







Pi^in 

^ITO ^iU*i 
is. T2p5r-1^ 
itr. 


O^.^SITRsfR 

'Ob. 

^s.^-c^t’T 1^ «tr^ 
Ob'. cW^^K^fl> 


^i.O CWl? RR>fj aq^l<) h ^ CTf6x-»fl7 

ctPR^^ • C*W1? I 

JFIF Pl’ol^ t O'l^C^PPTbl^HW^'TT sWH^t^f^CB? C^rfS? I C^rf^? 

l^4)loo ^if^o *jI^o *iiiaio *ji^(.o ^irra J4ji?fe< cshh^tort 

5R5^ O R^'» <P«(i\9 ?tF Pi’olfl ^<3«J'0 ^ I 

Pro|ii • fifefl 'q^'?.k« 5uh^^ ^ 'flfp^kvo ^ijfTrPi«l« TJS I 

(.^9*2 J 5^ ^ 5*^ 51 ?^ Sp ^ ftp (ft^) ft4J 31^1 -M(,0 V»|fiH fro Tjra^T 

^1 

^3Pf ^|9 S ^1^ (fi^) ft^mH «?«&« ^ i 

dift»r j cuft^co ^pgrgfR a?i^Nnw (Jft’r iiTrswf^ 

ismK^ <Ji<l^'© ^ I 

fH* C^fiK Pl^N 5 ^ <p»ilc,^ FH« Cpfst ft'«la 

^ I 

5^ ftr^Snr t ftsirf c^ct^t ^ifls^ 9p Rf^t 5h 

Pl<pl>ln ^ I 

5*r c®tW jHTft*t^^ s 5 ®t c ^\(^ {»!(.«? uhc« 5^ jpiift^?, 

5 ^ I 

Xff^ ft*^ 'il’lW8fOrt> ftr®Rf : aR Iw ftwT ^ ^ I cT5Rc*M 

cl^R^t.*? 'C^ftF 5dl(.nl I 

apr1^^ !ifl?^TRjCTT t5fi««,<p ft^jiH ^k*<l ^ i 


ii.8 oiPiw^i 

>iNkM 'Jsjfttj ctPr ftsficHu ®w*iT ^'i>tiw c*ifti^ CTftt^ ^ c"t^n^ ftloi^oiw 

tdftft’®9 ^?IT I ft^ t.H’ilwn flftft^t’t ®5|nf 

i. ^:i»ilw 

(^) ftror C"f*n? (Column or Pillar type Shaper) 



5»t 


(M) SiwPii ^5? C*WTW (Box Bed Xypc or Travelling Head 

type Sli 2 q>et) 

(«|) tS'HRS (Open Sidetype Shaper) 

^ eWtMln 'at^nlw : 

(^) iiwK^ C*T*n? (Crank type Shs^ier) 

(^ O'f’flT [Geared (Rack) type Shaper! 

(^ Wra (Hydraulic Shaper) 

’d. iuk*l^ 'S i 

(^) (HoruonUl type Shaper) 

(^ (Vertical type Shaper) 

8. iOW< '^reWICW 4J^I< : 

(^ (Stationary type Shap«) 

(**0 SttJCSR C^*flS (Ikavellii^ type Sh^KT) 

(t. cGRtWfl PetW^c*ie 5 

(3^ H’tira (Standard Sh^cr) 

(^ CW^ (Universal Sh^»r) 

C41C« (E^ i 

(¥) ttl^ 0*HRr (Push type Shaper) 

('■0 Ci’fW (Draw type Shaper) 

(Quick Return MechMfem) s 


Cutting Tool 




Tool 

Feed 



fSar-i^.^o»wi? t'iPOTi csff^CTHPr 
















4/*||VR[V ^I H I ^CT •ilifi'i ^Wl^t^il^^FllWl^WlWCSflf 
’(WW ?T W-t^WH WIW IflWI WI >p^*?llh!WHf<Ji<ft^ < 

Wl^ PMN WHU •jftlil I W-TW Hfkiw 

^w^nirwi 





la^lNr 


«TOr^^crai WT >o,« 

^cf «fl6 fifi s»4Ci«iiw rtvl ^ I 

view ftw ^CTff •flK^^crinwi <Acvt 

^ Vi otv c^m 4IIW ^viKcv •nw t^w fl!c»« 

sm ^ I ^^\K ifwH^ ¥fTwt ^n, vnjn wv c4cr W i 













^ tVHil WWH Hn ^W l^flB Wf Wl ^ 

4JKj^ I <dtv*r^raf|iv7 Am ^ fimtf ^ 

CfW^lWl^*W*IHW WWW #111^^, GOT OTWW 

vftprm n*w li WWW #iii i 



L£mrft or stoak^ 


CffMM m$i 


Y' 5L OCH ifMJlMf 
ffjpomt mmtrirAm 
/ MCMmm mtri/^ 


O0<' Curnmjprn^ M 
W- MifiHuiimsT 


)».% ^ ttar w Wf^ wiCTTww^ ^ 1 lwt?rtfrww*t®rt 5 ^WABc 
^WT^^IftiWt^WW^WWW’flTfilCf W^WWW ifcWWW 

♦iH wwf> ^fKftw’Wi ft<w^«wpwr^ABC^wHcnAfiWi ^n^wi wtw 
WlHwoffifl WW CDA^iW Cf W1 Wr ABC^WH 

ifilVrt W» *i« ^W I W »IT( ftw W 

^ ftw ww I'WWW CTpiiwi WCTf *it 4 ftw wilf wi ftw wnw wwa 

mW W 5:21 ^r4k ^ CTGW W ftiv* nM 2 

tULW I AwpiivwiOTcCicwtnWwfMflw^rtMi 

^MtafWTs 

rtWwr Wr wWw €^Wf WiW WiT WK ciftw WiW wfW 

•WT Wf, wr fwr CT^raiwf ww wT w'W ^iwrf pww WW 4 wtf 

ww wflw wir wr I cw- wfr cWn, rtW wcv WW cr crtWt wtWi 





Ho 


^7, wR*i p(?ifl Sco^l 

^ *n^ ?%sf ■^SRWC^ ^l5t® ♦flilT ^ I CWl? 5n»n?«P5 i^o fir ft ^ 
C^ >>oo ft ft W?r 'fir^ TO I TOra®f 41C^ 6<^o ft ft C«l^ ^o 

ftft^R^f? I 


«RPrw-^i 


i, c**ift^TOU?^cTOnr ? 

TOC^ ftc^ ^ t 
'O. c^T^TOC'F^f croni ? 

8. C®!tTOft^^*^5!TO(WniTO€JTO ? 

<t. ? 

5^ C^tTO8ft^f3?^TOftW I 

«i. wicsfic^ra^TO^f ? 

b-. ?tF ft^TO ^ 4RW ^ I 

jfc. wPiwfS^ ^•‘SRr 41^ ? 

H, wivp 0*MI?TOl ? 

H. TOT^Ff <^kertl 4^•nl^twfl C*1TOC^TO^^ ? 


b. C*1TO TO 1 

e'WRCTCaftftTOTOTTO^S^TO I 
'^. C*rTO CilPlWiI €WH ^*t®rTO TO ftK I 
8. 5^ «w« '41^TO I 
TO I 

'8. ciHiwii vft TO ft«r i 

C*lftl C^iPi^^ Sft 4CSt^^TOTO^SC9^TO I 


>. CT'*n^ Gflftfroi^^'ftTTO I 

^ (,'iHkflfl I 

o. c*i^frora 2WK^(**f9Wi?^^TO I 
8 . C*fHltfl5i <k5I»i 4 CTftwCTO^^TO 
tf. C*^^fTCailTOTO^^CTOT^^^TO I 



dHl (Shaping Operation) 


cw? T oif^ c^flJw ^llh ^ o*tf^ «jfi5?r ?T 

cif^ ?w I W5^r CTft^r csftc^r ‘iw ?[ff ‘^wi '9*nr ftnr 

5»rc^ MW 

5*rw fw ofwf ^ I c*if^ df^^i ^ 

^rtl^TW ‘ii^ ^ijrprRT ♦fw i 





ftOlV CiHl A\A^'S ^Jh 

8. c5?*r^T9T 

e. e 

^9. 


tr, Piulwu 

V w c^f^ 

>0, ®g? ^ c^rf^l 
cWPW’OTCTI^ 









C*tf^ <p|C-qifl ^lut-p sS^ fiWtt W fiClfl (^^) 

^iflK Pm'^ I csiPiH <i>i4^ P««if5pfj«iw 'iQRs *tfer ^rh 

f^TS «a^1*i ^5T ^ i 1^5 0*NT? ^IFT Pin-^K^'ok*^ ^r 5 •IT, ^)«iqk*i \ 

^il^?. pT ^ ?iWW 5P5W ^iT«?rRr ^ ^ c^tc^tt i 

c^Pwii (\*iM <iil5iPil5fl Prof ^TO5 )R ^nni ^ttw ^rct 

I 

^ ^ (Rfr 

CS = ^ 


c^, 


I5ui^ 

^srf&lC^T^ 


>8o® 


— 


= — («mo 

'S 


lil^JI^ C^, C1^IW?3 <J|l5lPl ^ I 

^ __ ^ __ '0 

^ _ _ 

C^ *6 “ fro '*I>1W WW I C’TPit (RpICT? i ftf^ TO^iRrtRT^ 

VRT — 1^d> I ^ ^ <ifl}|ffirc i£l^ ftRtt* ^O <!^ «j|'o|iil>o 

TOi(3r,?fl?ffWS^ i44S(.^ i 

.*.“ I^ficJ id 

(f 

^ , io (? (fo ^ 

i WH(J ■^t® ^ — io X — = — *<11^ I 

_ ’S'© d 


'® ^ 

ShB®’^ C^RTT^KS? C^I, ^IVlt i fiPicJ <i'5^1s ^l^lfll® “ ^Rff ^SRfTT" 

...<^ '® 

W ^*T <»1^lBif5 ^ RBw <p|u(;^ 'Sf ntSllT I <i|5|Pifl (Length of 

stroke) fiCk (^ ^) ^n*T ^ ^ftOTT ^ i ^t'ssk (fJ^ln 

^ ^®) ^(iJlPiB ^ BiRqu SrrI^ i5Rw> ^ ^ 

«p?ic»i I 5Tttn?'iT RfciCTkfl (^ ^r<3?iT i 



5 *( 




^ ftm (V iffio w I oiRw 

^ifiN^^ilf W >ood (^ 1W ’•IH Pk» UI 

^llft^l^jif «tll'>l^B® OTi+w vH% I 

>IW «l 

L = ^Ifi c^^Ictt Xi y ^ 

_ fi(Bi^dJi5W*nw 

iB=Sf3Hcw^i«^w5^ewws^PrtBi^yil» - ^ — - 

^W (tpnO • 

eg s ^ll9tP*f« (RBH/W^ff ’fliiw 

^reir,^5lflitf^»W fiRtlB UTOT ^1'dWlC'M iA4 flH W" 


ci®¥*n5l%w- 

iiL(l+m) 


cs = 


1000 
loooxes 


( 1 ) 


n«* 


( 2 ) 


L(l+ni) 

ftor ^^*P|c4‘^Maw *f*rcw ^if ^Rpw cJNfWtIfr 213 w<*fw> '^5 ^ ^TfW- 

nL(l+m) ^ i>xL(l+|) ^ ftxLx| ^ sxnxL ^ axL 


CS= 


1000 


1000 


1000 3X1000 600 


cs = 


(3) 


600. 

1000'CS iooo>cs 1000-CS 3 •iooo>cs 6 oo*cs 


n ® 


L(i+m) L(i+|) Lx| 




600 CS 

nL(l+m) 
CS-- 


••• *•* »»• •»• »*» 


( 4 ) 


12 


( 5 ) 























12xCS 

Ul+m) 


• 4 < »• I 


(6) 


<a?t •i'lW nwwr WCH ^ ^ 

^T^W- 


cs» 


nL(l+m) 

12 


n xL(l+|) nxLxf SxnxL . ^ . 

-^ ^ =-= 0.14xnxL 


12 


12 


3X12 


% CS« 0.14 n-L. CO 


12 CS _ 12.CS _ 12-CS _ 36aCS _ CS 
L(l+m) “ uTi^ ~ Lx| ” Sxl ~ O.lixL 

CS 


( 8 ) 


’WWff 8 

^^jOT^wfT^nc^ oflwiZrt, L» 30oflrfir 
•fi fiPl<5 C^BILW 20 

C^lv nffX <itC« ^tM ’•hl'lhi, m ® 2; 3 “I 

W*l lflfi» 

^ - nL(l+m’» 

^- 

1000 

20x300x(l’f|) 

1000 


20X300XS 

s-^ioco 


“ lOR^tn/RRi# (Sfw) 

















we 


ftl'CFeed) t ^14 4)151 ^fiWf W Cf ^ftnW'^PW CWITU WWT 

ert^w cif^-4f iwft^I wt%c# flew CT'*ift’3W^iftw ww 

#|B|| I 

i| <tfl# | ^ R^ifgflN t H Wj f w 

o ^idSr^ihw 
a 

O P*lPtl-CT^I«t 

|:t ^jBll iWJ '^iWiilwe «^t*ff^ 

u ’6frtPi»r^wRrfrinr 

(CtlcnUthm of < 

rtWl-4iTlW (^ f^ «0* Rcjil'* V ^4e]D 
F.P.i 
FaaR^flll'(11'ft) 

n » IRT 4^ CW5T UKrt WIT I 

N = iJl»1! ^Wl cuff I 

CWOTffft'^f Iff 1*r1*t I rfir^rt^cttTlSRWJ 4^fWITf3TCrt^l^^0ff 

iwi# ffc« ^i?w 12 fprft* ^ I 


H j 

^rnturt^, 

ft»,F = Px^ 

= 5 X ^ = 1 ^ 5 ftBr 
I % 4 Tf»f 1 . 25 t»‘fr/ ftwat ’ H 

ftftf‘flff 

txPiHPS^isa.toft'lir 

® i.Oo ftft 






(Depth of Cut): 

PicwTi ^ttf5“ wfr <1^ ?T -pf4«wc<p ^fi>r w, «i{.^ ^ cwv ^ 

W ^ I ^ ^ iRl ^ ^ <jrtir Tir^JT ^ C^RTT? I 

^^.'5 CMf^-^ W'^ ^6 RpPl*1 ^fU 

(Rough Cut) 5 ^*f*fO'*WCr^kil ?l C^CT ♦iftsiH 

^sin? fij^ura*? ?TF ^ Ito ^i^I'*i(^ ^ ^ ^ i ^ ^ ^ 

^ c®!^fTO'aif5^^^ *i^iTORr ^ c^wi? i nw «i^wi 'o ft,ft. 

«? ft ft S(5 v 5 151^ «pk5« ^l<i<,«f^ ftft*f o<r'f’j4 ft^ 

^ ®W*1T I 

IJPF ^lJ5u ^*!T Rwo) fi«:ii^^l ^wl” 

i. 4!^4St4 ^<"\iX I 

5Tft^^f15lTSftr (?f5 ?P3C« I 

'^. 4Tftl J!ft'bt4 GIW ^Q4'»IW I 

8. fro ■•IT^W 4^CJ ^ I 

<t. L*ifHi»'w ^nW '3ilWk« "SJ^ I 

(Finish Cut): 

C4K C^CJT <1W <pp|5i ^ ftft*r 4j5' C^fSUt ^ I iHV ^|g5u wRsi <1? ^H^lirl 

ftfi*l 4ki>4 ’uf*JKv u^t^r OTR ^ ^if ftww 

Rw$^ ^ I ftfts c*il^ '!t’ttiar*R5T ftftn 4rt5^ w ^ ^Q»im 'ji? ^ 

^ I RpRH <pIiJ«i iihjt*) ^"wlw ^IT^ fttryf ^ $’o»55ni,’H *^«^H>©! 4J*fH4in“ ^ I 

ftft*r 4lt5 4U ’i’o|fl's|« 'ql^<p'©<i tii^rln ^ ftW <pl4«i«(.^ 4T^ ^ 

5iri 4|tf44<t4 ^'*!I4I« Sj^UlUfft? ^31141? 'Q 41^ ^ 4!5«m ^ 4Uft 

ftftr 4Tdft SWH$OT*fr I 

ftft*f 4lC«r ftw^r ftWK'ff 43?IT“ 

4lft^5^®I44rtwt *tTO®n“^'0UT%!S4 I 

'HIS 4 4Ut ^fS'S I 

4. 4348. I 

8. 4T*I4 4ff 4r^Wt 4l4|4 O 4l^ft ♦rft^ 43l I 









1 

». v' 

?nf* 

R 

U A. ^ 

tvrHt 

w ✓ u. ^ 

, n 

1 

1 


4,l«t I lA«.*iii 

5»r 

TJ^r^ 

5^ 

t**re 

i»vw ^ 

wi?/raw 

trc 

firft 

l^re 

T5m/RW 

l^ft 

WRr/raw 

PM3 

TwRr/Ww 

0*1^) 

b^-^o 


bV 


be 

Oo 

OiRi#) 


ya 




’8o 

■^Ti^^fRRFf (’RPT) 


i.<t 

00 


oe 

eo 

c»fT-^rt^ W»r 



^C-8o 

b.(J 

^0 

8c 




^0 

b.tf 

be 

oo 

^ WRT 

br.bO 

■BM 

be 

b.(2 

b^ 

^O 


>b 


b^ 

b.(f 

bo 

^e 


br 


b8 

b.(J 

be 

^O 

JPT viRt 3Pi 
pRW) 

'Oo 

b 



8o 

^0-^0 



> 

bir 

bA® 

be 

oo 

«)i*ifiiiH<im 



8<} 


oo 

boo 





bA« 

%o 

5,0 

6o 

Oo 

CSTK'RCSI^ 

L ^ 



bo 


^nW CSrtjPI 




^0 



5^,8 Mf«S fiffW 'S C’fWTW S 


«y«»«^'o (A^\^ •W: 

'HiX'i? 9tf^ pT 

■SSP^ ^p|t.»il ^fCR ) 

<?. c^1^5»r (¥p7« ^ 

Trf^) 

<j, ?tV OSR 'O 1^) 


R>PPlt (TO « 

b-. n|5«t*il6r ?l1^pr 
io. 

». pRTRrf^ 

K. ^ 5*^ 

^5?t 









































Top View of 3/9* Tool Bite 



fl’PT? c^|*r 

C"lf^5^*W' <J'*WW : 

Tll^ 5^ 2 4? ■?rtl^ 5^ 'al^li v^iOTB ^ ■^lfS< $TO I 'fliT CW 

^UOT*r t.^l(,*i| ^ 'aijl(^ «t1c^ ^ I ^[Ws^ 5Hi5«W ^’•I5v® ^ ^ 

lij^ C^, ^ 5w-b ??3 <|^lwt •^T^ I 

PlPH 5«wi ^ 5*^« €t*T S*5?r *ipft 4itit'* 5®pr ^R*t w i 

2j4i5i 4ll?< $»r ^ I^RPlt, ShwI^ ^r?r W? i 

^ ■HK^ i a w I 

^(5t« iw ^W ^M*ii p|i»^H*hi w 

■^1 »fllS ^ ’e ^ fif;^ *i«^l*i«k^ *f!^l ift C^W, ^ P*^ 

«P r 1 ^ ^ ft#f I 

^PlTff C^flW 5*T J oIRii ^19, •fl'f ^ RfRH Pfw 

8 ^ ftPl^f '#iW' i£i? €Rst? 5^ 4)^<H 

^ j ^ tj^w^iS^ 5»r ^?ic*r <^15? c^c*r tsiiT’s 

^srw ^^litw ^ 

^5^ s «PPBr ■^Pft ^ c*pit<> csftw i«& ^9^ ¥tf 5»r ^im'® ^ i c^- 
^^-9^ «»i, Riiiwa nl« i'eflfn Wt WHIW ^5®r <w1 W i 

Vt^sd^ Clf^ J'T • ^ 0^®) (Femaie) ^ ^ 

«j^W 

i5,.tf t"l'1lM 'OTf# f^’»ft’l»l\)!,! 







<f*\4*i9f,<? (JRt^?i 'ailBfew <p?il« I^(«fl q<pi« 

T?ra 2IL4I6H ^ I C*lf^ C^lPfCT? '6?f< ^ I ftw fif®^ Wf? 

ctPpt j c*lf%^ «ic*ii«iw csif^ ^it^r ^ i 

CsrPl^s? Cf^ ^!5T C'iPit Csrf^ ^^l4^C>i«l 

^♦RI wfw ^ C*lf^ ^RIT CTW ^ W 

^ I QH^ €WR <3 ‘^*-•3?“ ^TW I CTO? 

^»n? <jd ?tf? «iTC^ ^ wPiw<i c0fic*in ^ fi* ^ I T-c?t^ TO wPiw<i 

^hn? ‘•IH' C^TO*I *6 ft? -ifl? »jNHk*i 5 ^ftc??t®f 

?I?T I (?r*IIC? ^W? «1?7TC^ (IRt»i iRJt^I^ir? ?? ?R^ ?K 5TW5M *^-^? ’t’l? 

♦fC^I 

wPlH '*I^>1 fttst'*’ ^ - 
i. ca5*r«ft?f 

8 . 

^JRlWTO (Parallels) t »lTf?l?lTO ^ 'TO!? ?t 1^c?? ?^W? ?T TO’TO? TO? 
5TO, To e|^ ^ C?C?? '§«i*il« C?W ?T? RiS's TOeft TO? ^ «!ftf^ 
TOT ??i^?i®r ?f?f ?? I i^wTT ft1%? ?ic*r c^Fpnr ot^p? W? ?? i c? TOfts? Sco^i 
«T?S?? c? TOl?¥C^ «te?? ‘qd^l ^C? »tj|fl]»i|«i»i ?3?^ 

?? I 

^ (Holddown or Grippers) : CTOSI®? ?T Jm iViC4«i ?JT? 
C?TO Cill^|11.I15'*IW Ii’t^5?l<!iw f5f^ ^flTO to f^C?? 5|C?IIW% ??rt^ (TO >^o 

ft ft) 5<pfl1, ?T «ftOT ^1's»i) ^ ?I?r© en?? WI ilft? C’fHl^PT? ^C? ?«f? ^?T 

?? ^?l ft^lSt^ ^?TO TO ^ ftft TO ?? I ^ C?ITO®? (TITO ^Fltc?? ^ ^ 'S 
TO? ?WTTOOT W >a?l C?ITO!? W C5ft? ?r ♦iTITITO C??t?!? TO? ?IW ftft 

CTO“TOF??{CT ?R^ I w,ta'&l5t*i5i ^TOI? ftc^ ^1%ft C^KTOI ?tTO“^ "TO ^l?C?? 

‘wit tft© C^fTO®** W^ISw CTO W^lff ^itCT? (JIto ?T ^TT|?WC? C^ ?C? I ^itc? 
Hl»»il W? ?r ftc*1? CWR?rTO®®^lftftt WC^VfSjTOT?!?!? 

W?J ’TOt? ilWWI? ^WTO TO ?T, ^?? (.^I^fel®*! TOJW TOW TOf l C? TO? TOW CTOT 

^ ^ c*if*ift\W?c^??, OT? TO? TOWS tfilt ftrtTOic? fifc?lw%r i 









(Stop): 16-5^^ fiflW ^ ^^ I ^ 

^WW*Tf8H (Parallel Strip) s csiPlf^TO ^sT«^ ijMWiJ w aW’* 

di^?Rr: ^aTi?»rt?c^-^?^oyi#i>jt^’nr^i^(;^?ra^5^^ 
ft®* ^/MWW 2 ’sn^piRr (?^-<iRi ^ ‘Uoz’fT ij<«5'A ^ i *0^ con^ 

fsRfl 'ijinHh-<3? FO^ WRT ^rW ^ I 


3Bt*^ : OFT^Pf^ ^rap# curawil iw?t ^iiw csit, ?T \^4>b]i<4 ^nw ?wr« 

€WF 3 Rt*^ ^ I ^R*l|et»i 4 K4\iA4 ’IRIOT 1 &- 7 t 6 F ^IW 

^ITCT^ CjJP ! C4IWI C^53 WTF ^!IW »ii| W1 ^ CSlf»lPrX €fC?n^ 

^ I tilWOT C?f?^?t^ I 


^ '‘Pt^oc^p ^lC4lWW (44^14 T?r I ^ 

*5^«iw *jiRj’« ’PRT ‘ai(.*<*pi<c*f ^rsr ^ <a?t i 


^-3^ 2 C*tHI4ra 


^ 4aT I 


I wi caPfl^ ^*^1w Sft^RT c?^ T $‘HI3 'o»i ^ 

C^IC 4 H «^w €jl^«t< 4 ^C® ^ I cl 5 l 5 c»l*l 4 |«f 4 a'^ 

^iraCTT’Tt^ffP C^TOFT ^ I 


^ «ul^ S c^’ilw caf^ift^ 4 i 4^4 0^ >1 It'i 1^ ^ i 

(?tf^ {>hlWHl *!»(« *\'ti4'iH ! 

^iiPH &l^li.*il5i ’TO C4R5TT 

ftt®r ^ ®JTC41 ft?PToPr “^fpR 

W^ ^HTT flNc'o n^*il '5J5T wftwn WPW 

il^'ircwi 4?T C^ O CVPiWi! WW ?WT CaPpT t>l*!C4il «T8rtW ^ 

I 

C^WRT C^lPlW 4W '^'W PiWOl®! tpBh 

>) CCT*CT?Vf CT^16 «PPPT ^lft*fK45T I 

4) ^ c*t^n? 51^ ^Ft? i 

^) w*pf5 (C^W- <ura ^IT^, aR'a *IT^, 3PI *(1^, ^WUpt^T 







8) 9Tpr ^ 5^ 5t?« c^ftrorI 

(^) ^l1^ ^Wl®T ^ 

^<(1l!tH ^Tl6t 5®i^ ^ I 

'b) csiftpf W¥5 TOT #r*CT^ i (Swt 

<j»ii}c.« CWlfr «li(,^?i ^'9'9 ^ ft“ ft ?iN(.'» *5^^ I 

^) *»(i>t« (.«ilc*«i ?rtT •flilwsi ^<tJR Pi?m^%'0'oiw 


I 

V) CijplH^ *1^, ^**14^^'^ f5«<lltH RwmI 

♦ihiu ^ C^R*, ft^ »i’5l9'o| ft^RH c£i?i 0*lftl fP*ig I 

J>) C’ffH^ ft«l<r fw owiftw^i^ 

^TC5 ft ^ I 

4ltf44!« »fm C^ ^ I <^3^^ tVPlW^J'e ^ ^ I 

ii) I ^ ^cg Star 9ta 

4f6‘« I Rwfi (.^k«j»ft^^ I 


>«) ^P|9 C^WIRT ^WW? ftft^ TJ^ C?, 5®T JT?^ jpjIH ^iftT (Lock)^Tt^5 I ^P'^ 
■’ra? 5»r yii’tolS *11^ ■wh'il <ft^^ I 



><t) ^ TO, ^ >fjc^ ^<T 

croft ®TOT 5fS® I 

^b) *r?T C®IC^'?TO^TO^ ^TT*r TOtIf C^SlCTO '^sftCT“ TOC^ "TO l ^ '=!'») 1^ 

C^ippT WWC-* TO^iC^WT^CiT I 

i^) C*lPR^*fft^^C^?C^W’llft’8ftfirozr^TOC«TOl 
ib^) '6 ftnft^ i 

i*i) i^iroftw i3W% w^1^^^fro'^rsf?«i?(.>n V Piffwi’tf 

roTOTOT^fro I •iRT’^c^ <j«15(»<p 'affq<P'®«j ror «i ii?i 

t^iwi ^ft ^ *Tr I 

c*WTO c’CT 'iRT c^iGis »a? 'Bfiro 

♦tftro^c^roc^TO I 





c®i^ ^ ^ f 

't. c^k<p< <pl4<»« ft* ^ ? 

8. I 

a. t 

"Js. 1?fW k«wi TOJT ’TTOI? a(^HI« 

S. WjS 1w ^tC^ ^ ? 

V, 

<ft. wf €pff*r ®w^ t 

io. f^PM SWIH $0n*Hi ^f“ ? 

5*^ ^^*r® ^ ^ fro* &5ft ^ ? 

?PI pT ^ ? 

^8, 'awCS^ 5*r ^ t 

^a. H’^kn ft“ppls ^n^lwa -afi^l^t f 

^Rj^€Rf 8 

i, c*i^ (.«Rc*i ? 

'0, O'f’TO (SHW fTO 'WW ^ C?WIT %®f I 

8. C1^ OTf^C^ir^RI ^ C^Wt? ? 

<t, H’*ilw ^IWT ^jrfS i 

c*Miw<i ? 

Cl^TlOT RK’ftfl (5*1(3^13 t 

b*. ^2|1t I 

fe. ^itTp^f&4 ^•iw ^ c^WRrI 

^c,?PF'^f^ ^ fVPiH ^idfl Rtsp* I 

b* €pPRr ’TRrl^ I 

C*lftl (SPfC^ «5)*j^« b' «TOr I 

b'O. C^k4il ?*T^ C4*r CTpf ^TNT ^ ? 



OJpPf S’T ^ 


HHIwu Pi'Tw« ^ 

RfPn «i(5^ I 

C. C*lf^ CSiPH t>hlwls ^'©^'©1« S«islR ^ 



fflPH (Milling Machine) 
ctPW'S 'flu*! 

^]W<p(6lwfl ^t?r <i|’5 H^fiw^ I «i^"u laPi^’i^Ii<,'©e^¥f5*T^RJT 

^1 w o^^sr ?sf^ ^filUr 

fes'^ tSt ^s'fiipR CTpf^ ^ ^ I wRw ^itc^ ^ 

oiwf 1ftftt ^»|15i« w^TW5 I "Wt t£wl& 4itiJ 

^1 WT OTiyWi 'a^*^)l»0 (SlPlWfl 

1%ft^ GiPR ^ C*r, ^ ^ f^Rl «j«KH ^ •9i^9« 

ft’Jww ^fihnw ^ w i c^w c*r tywj cbPrit ftPr^ ^rw 

ftftl, l^^fst, R»il« 4|1?1 aj^fi •fi*!l «f4tir ^ « aa<»ilc*l^ 4tw 4tf1 

I ij4f& *^^1^ W (fflpfl 5*T ^ «*|t^ «fin 

^i«a^ 41'^4‘v I csipR vs4tl^4N^ ^ c»ppein¥ « cni% ’Wjwr 

"aits*! ^n^sfec^ ^i*f C^WCt I ftl* ftftx 

■JWiwi w csiPtftv SPR, flw? 1^113^, ftSf^ l(wPi ^^tw*w ’Wf 



1^.>^.> : ‘^in^dr^W (^!?sr) ’e «l|lf4W (®1^ CS|PR 





















■-C ^ 


A NAPi 

e s/eRtiCAL head 
C (MILL 
D TABLE 
E SADDLC 

F CPtOSSFEEO HAHDLE 
Q VEFltlCALFEED CRANK 
K KNEE 


I VERTICAL POSrriDNING SCREW 
J BASE 
K COLUMN 

L TABLE HANDWHEEL 
H TABLE TRANSMISSION 
N RAM TYPE OVERARM 
0 ARBOR SUPPORT 
P SRiNOLE 













(Base) • c^iPtc^ ^4Rr i csrt^TW -r^'f toi 

>1lOTlC^il ^TRflCT OlPfHW 'i^'slW '«^ 5f|^ i csiW^ 5CT 

^I'54ICHM ^RT C^WI4W l%5 i 'S T ^^5“ ftPfl 

(^jftOTT fllHil'HI ^«?trF Wt I ftf®R. CSrf^TO ^5»Tnr « C??»r WW IJWI? 

^ITT ♦RR^tr^ ^ I c««t<ra VW ^TTC^ 'flTt 

<il1^ 5?COT ^IWRT i^^|t«i ^PR5^ ^ I C5pJW 5>l«^«c^ 4|5ra ’R? ^Ptt^3pr i£Rt 4f5Rt 

c^ Mk'*M 4it>ki3u 
I 

(Column) 5 ftPft csi%5R ewK 4iiiwT (rPhr^ *!Rjmr ^t>*r, orr- 1%, 

^ITI^, 'tfSRT^TSf I Bbb'*! 6 ^fl^l%? 5RI ’TO 

^ tro TO *^5TO’ W I ^ Caf^ l?tTO t^fife ^ 

?2[R| (.'O’on #r*fT ^ I 4TO^ ®RT f^C4 CTI^f cTOf f% 

TO4 I ?TO 'ar®r»« C’lf^nTO FH^"T >5^ ^TOI? <ilfi<p ^^rJSrt ^g«53 «ilfi^ 

TOf^ <fCT I ftPri CilPlCH?! TOII^SR SJWT »lf^ »1il«i?lK4lJl OTI^TO 'S 

ft^5pf f’Rn? cr?yifNnr ftroiR ^jtc4 i otot c^to ftf^ c^iPitr toott ^wtro ‘i 
i«TOT^ •iQc.<pI5^ pM^ TOlWT P^’®^, *t% TOt»R4llt I’RR C!(Pr 'ST’TOT 

^?S*J *lQC4llJ^ '!ilW»l «fl^ I 

C^fTO ’!OT1¥-OT ’IRTO ^R<1|5]C4 ^ 4TO W^IT ^TOR 

^‘‘lisW ’SRiPf «fT^ I CNPiW^ ft 4^IW<J H*W? %& 

^C^telTOT <WIWiJ C’ftC’T ^T«tB^ W 415T «fW I 

OTR c^R (RpiCT^^inr ^ ^♦rTO“'5 

TOT ^ I 

1% (Knee) * 1^ fi1%^ CTptro i 41^ ^^R^R TOT 1^ W% ^ ^ 1 1^ TO5»f 4 

^R ’W <£ITO^ TOK5RI *\\^^ ?IW I ^ C*rf?? ^ PITO 'To, tflPH PF^ <711^ 

’TOTO^flt^lK 'S 'S »iPr ?l5.® »ff%l Pi'pIsi 

TOf^ I C9?5T 1 r TO^R ^IRR TOIOTT fTOT 

SilWI-HI^ICHI TO I ^FR^T-TOT, ’flTO f^RC^ 1^ %TO-ftCF TORf ftwf 

TOR ^\lk^ TO^ ^ I««w TOf?'© I C*|PrTO TOf^ 'A'^ TOR ^IWT PTO TOT 
•ilPlC^Itt 5-.iR TOTCTT 1%-C^ (5fi*1C4 ®i!WI-HRIWI ^ I 

'TOW (Saddle) » ’TO*r 4r^ rTO’t Rllro to TOs cMto’s l%-<iR tot toI^ c^R4 

«n'Hh*i TO5l I 4RTO ?TO 'R^tro ^fl>r TO& ’FItoR^T >3(1 ^Ri« 

4ffiT TO TO P^^(7l5j ^fW >!VN<H'»I« TOR C^tCTO TOT TO?lRTf^«lW TORT? TO 







sff^ m I fi'lt^'5 cat*T?Tt^1WR cypiw ^ ^ « 

sTW '3(l^fifl ^ ’W ^fSt ^ vJR^(.<p 9^|»i 5fCT 

®T^Hf% OTI ftPn CVp1W?3 

I 'S’fRRT Rwn -HJI^ I 

cUR^^I? »1VMR ^TPTT^rrs?IT ^irai ?SfH^I^H Hil^ C5R^C«J» 'iii‘^fi|<J» WT C4lft4«IW ^ 
^ fM «4t(lW ^ ^ I ^£^1^ 

9,5i^«l4l«i ^j|«»i 1%-^ fe^RT 'q^^h *|1% I >OI^C^ TZW (Cross 

Slide) I 


CBfttf (Table): t^Rw^i w? ?r d»itf44iw ^ ^ i (Jftw?ww^si^d5?5r^5n^f^ w 

^ «iw cwPiHd ^ ^ -w ^ «nr^ c^ -TO 

I (Bf^w^ ^^’RT ?'rtt 4di^4^ ^nfir ‘IB tB’ ^^bt <rrc^ 
^1?^, Kj’oj^fi^ C5^ fiJUr l wfit^a fift^ ej^ 

^ ^iBr «f!^ I IB ^ lii? ^ikw ^iipr 5;?r i &^ibc^4 

^ I s/te c«w w iror c£i?^ (TWt •ntw? w 1Bc? 


(Spindle) S <«iw^ ^ ^ ^ ^^TPr 

C^rtC’RI R'C4 'iI TTtT^ra CBffi (SJ^ ftf^ ^TTC^, QHft^ 1^ TO 

«i3^ fijORH^iH^^ (Heat treatment) ^ i 5151^ CsrfW 1%-C9%e I’RIRr 

ituticij ^ TOiiro w f^^iTOB Tc^ 1 ?ftjc4 'snro? ^ 5t^ 

TOW ’aiB^lwT f^ 4ISMC4 f?t¥, wr 4iBRr 4ltf<wc4 4lCw ♦ftw I Bt?n 

wf^ 1^iTO wr wf^ ®j!iv«iw 

«JTOl 


(Over Arm); eW’srrrfTOW? ^C4-tiw ^TO*f ^<ili(^ toptC 4?w<i 
^ TWC^lW '««J^Rl4 wr TOTO W C^ WR(*T ?ttw W* l 

fifeg* ^ 1^i(K WR I eW Wf, WRRT ^imdftr tow ^TOTOw wrrt « 4lBiw? 


w wr 4iBi<r >3 wRRw Ruh'»ic< ^kht 4W i 'SW TOw^ 

<ii'»i«i'o wr sfi^ WRi? flit’HfP TOwnr ^ ^rflSw*rB ^rto ^ i 

'qi«<ilfl 'e^ w C4IW1 ■^Iw ■?l^ TO ^ I 'ero ^Rf, esft^ wpR 'e 
wPiw ^rr^^ ^ifl5w^ ftftt wPrw ^ I 


i«.« f^titPiw^ CiSPiR'ftW g 

«IttJI»H ^‘l>ilW ftPr< WpR RR «|4IW< lisft Wf wr ^TIRt j f&fart. WpR «|^H^ 5R ei41W< ?w 
«rTC4- 

TOW TOS1^9^B*f 15l19r^ (Column and Knee Type Milling Machine) 

(^ tflPn (Hand Milling Macbine) 


itr, WpRj^^Wm-^ 







CS^ (f\dm Ilorizootal Million Machine) 

(M) i51^«hH fiPi^ (Universal Milling Machine) 

CRp^sT (Omniversal \filling Machine) 

(^) filPfl Caft^ (Vertical Milling Machine) 


^ wRH C*^n*T(Bcd or MRaufecturingType Milling Maohioe) 

(¥) PwtjW (Singles Mlllii^ Machine) 

("*0 (Spf^ (Dqpiac Milling Machine) 

(M) 15 (Triplex Milling Madnne) 


O. tgWfl UftH RPi^ fflPPf (Planer Type Milling Machine) 


S. iSPH (Special Type Milling h&chine) 

(¥) ortWlf wRn ftftx C^JpW (Rotary Table Milling Machine) 

(’O 5t^W^Pl^CSlPK(Dniin Type Milling Machine) 

(«|) (Profile lulling Machine) 

(ij) •rrrtWIVft^ CS?fS|iT (ix^licating or Pantograph Milling Machine) 

(<S) C^lPPT (Planetary Mifling Machine) 

(J-Ttsi ^cSi*r ^ ftftl wpw (Tracer Control or Die Sinking Milling 

Machioe) 


I^Pi^; Olf^Haad Milling Machine): 

1Sft\ wR*t I ‘fl% «i^lwM c^jPlw 

■ft® OPCr*^ I ft® CtWTO 

^iTTcr uqij «rcv ' ^m wftg 

ftm (?TOT ’ailTJ^KHl ^#1® ^ 

151 »|ftf TCT VIWI V t lift 

«WOT ctPR- V 

^ obPpt RciTOiw 



ftar.>>s,«: c*ftsr 


PlPi^ ctPr (Plain Horizontal Milling Machine): 

■5j3rc5f ftft^ c^iPf® ftftt CTpfsTTCn^ wft Tiafv 0 ^tit 4loe«i 

TOT PiPft VI «5I? CSiftCT® dJftTOi ^sfflftrPT, (Transveree or Cro^wise) ’fl 

•ivt'lfv ^ ’wtfiwoiw >tf*Tve w VW I 











^j|«®i «Q^^iir'©*Rr (5R«i ct slfi^ 

>ftw ^ ^ 'W ^fW di^w? ^rtfl5%jw ^ •nw w I 11%-4ir 

’d^ 5iPrff TOT ’^i^NiI% ^inr I ^?iw UF^-I^ I ’^♦t?' dsft^R^ 

’sra »iWR *lf% Wf \ l P*®tOTf& 

^ <rw '£S^ ^(g ia t P c^wijir f^i* i ?t <wt ‘rt otrt 

CSiflW? OS^ «JtC4 ^ «|I^TI*T « fifftX-OT 

4W ^ W ^ I ffe¥ <rt €W?r CT^fr "Ip ^OTRT’TWt^FT fif»r^-OT ^TO 



frar-^.8 : CsftH CTfl’T 


^PW^WlWr?. CTPR (Uniyenal IVfiUiiig Madtine) i 
<^^ a<y|c<flfi Olftw ftPlViRT 41? 441? 4lW 4?C^ •fRT' ■?!? 


C?PPW ?? I C?ft? ftftl wPlCH^ ’HW 4% CVRw^ ’fl^ 4? CT, ^®R'*l4W ftftt, 

wPlwi »!5l'*>*jl3 ^ fi'w 4W! 5 m«i« ?K**W jW PiCM 

?w I ai?c'w aws? <5f5*ili5 4w I a»l^*n4 ?t ^ra?]iv^lw *i'^i4f5, 'ail^Ni^ 

4stoR?1H otw ?t?i ^5w »in*c»i< '«4w ^ ^4M *N 4K4 4 

’Wot ’UV5OTT C4w^ TO TO ^ ctP1c-« 

cTOc^W 1^ 4TO ^ ’Ifi'4te?T ?I? I 

^(Wt ’[ci? ’WTOf i«k*il W 4?< c? i^M ’siWw ?t? i 55p!«]^*i 

ctPiw 1%^5i1ff^ OTfi# c5ft»F, 4ii%ibcv4, «ilf«ww 

'SlflClK^r®', ?ltt» 43lBl8Csrt>, ^2l®l ’TKW TO" ’HST 44l? 

C?f^^’f44 4TO^fW9 C?^^freW4^C?ftWTO?t?l 

ftfi^ csfft*r J’RPOTf ?r i 




























(SPR (Vertical MUUdr Machine) * 

ctRotT I^RsWe ^ ^*TICT9 ’fW a 

«iw^t»r?^'flrar^^f*R*s®f^]CTOi ftPr^ 

caRc^RT « i>HlwM *1^ wPlwu i rf; ’em ^ 

ftftt, csRc^’^jnr ca?*r ^ ^ i c^iw t^iwl 

ftftiCBftwe wwipTW W‘ff^c*r(?PTC^ 

^ ^*et ^nir i vi^ f^^L*i ^fWOTr ^i4^«w c^lPfroiw ^t®r \ 
C5iRc5r^n^(S!5flft^t}*i?1?fcy^iiCTT-J^t5^^ wflf4WlWrt 
Sw ^^hi, CW ^iTO Iw, f& "sS ^i3li, ^ftRr '^rec^T rfw *iws 1w, 

C4lR^ ®WBt*T 5®^, Pft> W, >11*^^ «lPl, lipR 

®p^ ^'Aj^ *i^iw ^ I ftpR, t»iRw 

c?W^ cs^^^c^Rbj <pfl5t^i 



fBai-^«.^5 r BifJ^n fiifti ctR^ 















> 8 ^ 


Milling Machine) 

f^wH ’Wiaw ^ ^ ^ 0anw%r wW w w?wi ww* 

ctPpw 8^81? ^ iP?M 'rt c^iPtw dJft^w 4 b^ 

U^I ¥flf ^ I ftft^ cWtT, 

»iHyr. ftro, 8W, ftpw i*i8w J^t’erfir ^w fiiPii i 



w'# RPi^ flPH (Bed Type MQlbtg Machine): 

cwWttW^ c9^ e c*jR^ 

-fl 4#1 «.CTC^ I W l51^*l fiiftv CilPl^ 5 ^m, 1^4^ wlw ^ ^ I 

*im8iR ww ♦cii I uftwiii ftPucsPirarP'fw c^vi wwfrtM*i i 

8|W ‘♦f5l« IHI ^ ctPW^*IW W ’e W41W1 IK 

iflw fWii W elf w ctPw c»rtlh.e^^ wi’c i 











^84 


ctPR* (Planer Type Milling Machine) s csftl ^ « 

ctjf^ caPiw c*r *5ewfl tfl? c*if*tc*r6 c^ ^Jt?r cShw ^Vl 

ftffR caft^r ?:rr I ^ ^ ^ ^ <g^ 

TOT ^ il5; (3ten ^ <fl^tfw ^1BT5^ P^w c^ e ws^ $^Hlvl ^ I 
C^tCT C^ICT (SpR^ ’•ilpfi ^ W8 ^C&r FMW 'W 'GOTW e<W, PfCB' ’S 
^5tpft ^tc* I <sif^ «Piw< ^w c^iftOTT ^49 j ■^ft c*r, cgPrt, caPtw c5fipifS ^?t*r ^nnr 
tjtTRn^ TOT ^sn? (3CT caPPPT ^n*T tJR*iI5 9taf 3taf <pCiw« 

<af^ OTir I ift caPic^RT firi%ffr l^»sw ^ ^jw ai^ ^ aw 
^ I •?fl5h alar ^ aia aw ^ caPr^ ^vii^nOwi a**f5 ^at aia i 



ftjT-^o.js: (3laRr1»i^ftP[tcafta 


w(3|15 IStftx caPPT (Rotary Milling Machine) s cafBl& ®S»r ^uftiacsrt* ^ 
ftPR caf^pRT Sfl'osi’^) •ift fijana caPjwa tCfin cawi^Pia aa ‘flai wfi^IUw 
^ftwa ^atTfl ala i ^ af 'WfRw^fjroiw f^tsw c^a filial 

■^ftiaaiai aw ^sa^ fijcawaswrlafej'S^sna^af aia i "^w ‘aatr^fl?i?aaaapr^l© 
^aa^aaa#Ri1^ aiaiftftpit^ift caaat anr i •st caPtw ^eat^Piaw (Jfawa eaa riia cBlaa® 
aa I ca 'sartPiaffr^fltt caaacaata^ wiaaiaa^a «aaft^ «aia^Ppr 
caw OTW ^ I wr aw ^1*1’afaaia^WTw aw Saaiaa* ^ ^ aa I 



fSi5->e,iP: ai^iftfiPncaRa 


















^80 


(Dium Type Milling Mmchine) 

erfwft fiftx csPtw?' w, tw «ffRr CTPli?i^ 

cBR*inj 4 iTJw I c^ ^snr ^ifor 

<OT»f^ ^ H’ajw ^f5i?r^w ^ 'W ‘flt Hw«Pw fl^ «i^fip8 

Uifii fiftS cCfiwii ^ *llc4^ cfar c^to* w i 

151^ ^ ^ 'C¥^'^ ^1 ^ ^W'wPr 

^ ^HH (.Ww ^ I ^ Tap 

W®* PT^T^ PT iN CTpiFf, GflWi (5R^ 

ftpR PiPpr^rc*wtiw^CT^inR^irT!?i prfMIr 

^8 Jitaw ^ ^ il*Tft ^ ^’tW ^ wr ^ I 



i8ar->'o.i^: HtW Ol?*l fWre. ctH*? 


vilWi^'i fift< C*|R^ (Profile Milling Machine) 
tfflr OT ftWit csiPlw (jR^ I 

*4^1 ^ I cajl^i^^t Plft^ orPfi^ ?r Its? ^ «df14 

RPffl «Ti,s« (Profile) <Flut« 55* I ^ PJPlPRT i^PflT ^PTT iflW PT «(H ^Ct« 

'aiT ®*naS 'rt CTftPT ^ ^ pft 

^ssi ^sfBraw ♦iRwSi'8 tot I 4ii»tc« ^j^nft* •iifcp otwct* w 
^T^jtsKI ijlCflk^ PlRp* dJftWT i^r 

♦(UUlTJo ijt»i ^ CTc^ ♦ttn* I 



OKIWX*! Plftl CTPPf 


















>08 




(Pantograph Milling Machine) 

irt «I?W CTftPT W C^RIW?RW ^ RW RWV ^ 

♦uic^Mw *iifi* I ^ '«(ifi^ ^i< 

RffWftCW ^IWr ^fCT 1 It RlfilR ^ % ^nfiJR ^8WT *1ilL^WI¥ 
fibilQl* ctPW cf|% OlftpT C^ ^tWT 

8M 4ii!i I 

^ ^iBniB ^ ♦irtt c^TjcsOTT^ji^pr^n^ 

OTTI 



fiai->«.>o t ♦ClrtWrftfti ctPr 


iblwlJlfi \ifi[\ (Planetary Milling Machine) 

gjTrtWt Itfti CTftTT ^rttalfr cbRw tw ttr ^w, rw ^ ^ Tw ^ittnr 
*IW TjBT ^ RI iWt ^CTIW ^ w*i*ll^lw RtR I 

^ C2jft?r WftHaC^II <ltw^ WTORT^ cs^ Rciwm WI 


i«.8 Cjft-I ^i8R’8l4j1*l ItPit «Rw^ HW ♦IN^J 


cifrf ctPk 

WWWh ftPR C*lPW 

>) iDH*iC4 *iyi*ilMM, ^ 

bnw ‘wwt »(W 1 

d5RiCT *IVl'lW8IM, RWWfl^ a 

^•Ttsn^RiM'^rwi ^ iB9t c^Plww 

«wil W1 

^ ^pn[W ^«nw i 

« ®ev S’Ofl Hiic^ 1 

0) ’oiin^N ^ 1 

‘Blt*f Tll>lti 0 ^f&ln 

^1 

fiwn 

cst^ 'St^ “-nf? 1t?n?, ftcw 

It^ a 1^RW filPlt t^Jttt 

1 




















WPlHfl 'JjIfllVMTTM *llir S 

csjpilw tJR»iw If a^ak'^ w *nRj?IinK, ^ipt 4 

'flt Pk^s ftwsfl ^JWf“ PHw I 4? ff 

ftRfI; firo? ^RT ^ OPT '^PRp WW i V ^WWT f^bW 4?r 

^nw w\< ^ 

IOTH- dsft*r 1 ^ fT awr a PiPiftttn ftt cvr 

«WPr w WR ^iPRT T*r b I3r fir I Srft ^ flf flr % c^c»T?r 

®*Rr PiR« I *WK *ir^ ^hls ’RIH <?o ’BCT R'w j ^ «k*ls 

— fir fir = o.o^1& fir 1 4c^cjftr*w^(Sv?33C<?, 'fs^ «Ti?fti vp( cwfi^-OT 

^o 

^ ^Rraiwftf^ apr ifi^^nfi%HfiFcw crow 
TjIartPT *ft]if Sir i cw i%p^ ^rWfw ^ *llwi «Plw 

o.oo> ^ I 



ftetoo.bs I 


i’8.'i» iSlMlCTftCSRT^lPWRr 

^PTRT CStPCTT CTft’T ^H4JU4 *lRiJ| ^ CT, 

fipfi ^n*r Pi^'oL'j *ifiwc*r ^n?t ^nr i isR^ 

^ I ^ ♦rfww ^jwrpt c*i'*ijCH 


wPlwn fiffil^ ■^JRT J!® ^f5T, fiW5 

^trt ^ ^Iw '^niuic.^ Pii^wiw ^ I 















i. 

i,. <i5pHw^t“ ^rar t 

8 . C^RWiI >i 4 THS ’TW^ ? 

^^. (Sf^ft%?,oiPlw< «JTC^r 

'Jj. >\i\'h^ CSlPf^ f 

•\. fiftt ci^Rw €WH4iiioii<i ? 

V. f^>iii'sn'«flw^nRi^’nw 5 R 5 ^«rw ? 


5 ,. 

'®. cnPi w^ c^tCT? ^r ®tii»i ^ ( 

8 . ^STim^Tre'ft^ 8 |^**rft 1 %?, C^lPfOTT I 

<^. %«pFm c"i*ui«i iJi^’i fyftK cuftm I 

b*. ClH? Wr CSlPiC^ ^ I 

>i. Ui?'i oiPtc«i?r i 

io. I<pl 5 «i ^ I 

bi. 

^ I 

<j*l 4 ’*l^fi ^ I 


?wT^«?r 

i. ftpfx Cijplw^ al^R^M ^«t^T ^ I 

filf^ c*iPlc*ni «WH ^ I 

v®, 5$fivl4l«i Rfftl i.*jPit«i«i ^1^ « <iwl5i ?*mT^ I 

ftPn c^iRwfl «i«it»i5i ^ I 

«til>^Ttn Isrt^ wPlW?J ^'PtT ^ I 



(AfiUiiig Proem) 


ciw ftor ftw o>CTftwff^jww ^ 
PrtQw vr?«ft‘^fWliiPR, w wi ^ 

w Rc^ cB ft* i c4 ^ftca fs i pn o^P i ww yy i 


>• 01 C^vwdoiwl Milling) 

<, ^i^^j9j9^(PQwn<xCliabli£lhB^ 


DIRECTION OP CUTTER 
ROTATION 


/■"S ";! 'vA 

V 



◄-Feed 


Convenllonal/Up Milling 


OIRECTim OP CUTTER 
ROTATION 



Feed-► 

Down Milling 


I WiK 

>8.4, ^t*r N WIh (Up ud Down AfiUiitg) 

w ftft\ eflWPf^cv ^ftww Pw yiiPlw fW ffreit wH 

VI 

ft*f •iftv wiw 4wePr Ita ^or ♦ifliciw 

vftiftn^ l^ro wi« TjT vut^ppr fifSw ^ i 





>8^ 





ti ^^B^cw83ffc^6 ifllw tiw *ij(iMfih[W ^ai4Pw *rnw»H ^ 

c«^ 

tt l^rarW’aiWPi^t# ffsiuw ftt¥CK*riic^i 

wi ^ 

» ^fttlORT ®flw L^IL4 ffW I 

o *rncw fertile vi¥rtc^’OT I 

tl ^ w ’IC^#l8lWfl ^ 'RW ft0l 4W I *a» 

4 WCT W *j!t ^ 8 WI 

t* iUl8lliflW ^"WIAM '^W^JJF'^ I 
xz Maic PruiucticB-^ '*171 

tl ^ W 4414 >!>lf KM <W (TVf I 

^i#icwr fift¥ 

^ cww w, ^ll¥ ^ fW^ ^ ^ I 
13|ft^ 4) ft» iftiv '8H' ^l®f wi 'rt 

^fftrwr dimvpiY ^ 

^ fSw-4ff ^ppy w*f ^8 •ifllPTO ^ 


n^«'i9« or CU'TTM 

■ 9 l«<> 4 || 




















S»r 




’St®*? 

> dJftOTi ^^C5cn?iw I 

>• ^WiOT ^wwn ^hwww ^4*t ^ ^ *rt i 

> CTO?rT^i 

^ ’«flpfRfl IRIPh^ *5^ <p|(Jfl l»i;;H’i 0>fic.»iu "S^ CFCH 

^1 

> Mass Production ^3T 5?I i 

> 0 ( 1 ^ ^eilT ®fTO I 

y *1^ « 'ili^'® ^lnw^i ftPjl «al-#Plon5i ^ i 

y ^luwc^ ^’T*l? WiPra ^TT^ WI 

> <?\4s^u^ fro ^ 4®RI ^ I -1‘luh C^C?5 

trrein? ^5iTW I 

J8.^ 8 R'fiH 

: ?l^ ^fGt<i> (.^RIRJ ^ *aiI«Rl«* JijfDlISsH 

^ I ?|TF^ttl5?^5iT «?lT<PlCT? 'ailii^H Wt, filK « ®t*»^| cu^ 

tsff ii^H'oi ^sr'j’^4 ’w I t55j|<<Pi'i c^f^ ^?sfnrp9f®Nr ^i^(.<p irt*F 

■’R^ RfSr ^^iRrPr 5^ I m^^lOTT V? - ^ ft ft C^’*1H ^ 

ft^ft*r ! tWW ^1 C^TOT I ftft“f 4ld5^ ^nw «9t^PlOTf ^ "6 

'ail^'o« HRiaiIH I ftftH ■4l®?r 

^ I - Xo ft ft C^*W ^ ^ ^ ^ I 

58.8 l^’s c®W’3i?r^ 

^P^ftpR «?‘|'&|g?j5l C^ t«pl(,*<l R*^ «^«=iw^iu C*r I 

C*r P*W 4ll3lW<3 4T1^ ♦rt ^ ^C®n I ?2^ ftftt 

^\L7ii 5TO ftft^ 4!lJfGR W9 4I^48W ^^ftapT 7171 fSjBl^/ftPl? 

^yftftff ftt>1W 2ITP*f ^ ^ I t4IWI (.4IWI ^ ft (^ift ftftt^ 

^TOTT) ipPPt 'psc'o <ii<]^'® ^ I 


ftft^ C*lPii^ 4rt6^ f*H% ftsfftft® 







« ^tdhi ’tftW' 

’d. IS^ <p|El5i-i£|lf ’iiflUllS5W 
d. 

C. >{WC»> I ^ 

S. ^WftHSRT (cwr- CW ^siTO flw, ^ ‘5T» ^(Bw 

<ii4W I 


CVP T H ^f 5|' C«l (>lT^ICTgTl»g/ft^ 

(<a?!(^W WCFW ^iflRi^il «mO 

TABLE Milpng Machine Culling SpeMsIor High-Speed Steel Milling Cutlers 




CUniNG SPEED (sfpm)n 


MATERIAL 

PUIN MILLING CUHERS 

END MILLING CUTTERS 


Rojghirg 

Finishing 

Roughing 

Finishing 

Aluminum. 


400 to 1,000 



Brass, composition. 


90 to 200 

90 to 150 


Brass, yellow. 


100 to 250 

100 to 200 


Bronze, phosphor and 
manganese.. 

30 to 80 

25 to 100 

30 to 80 

30 to 80 

Cast Iron (hard). 

25 to 40 

10 to 30 

25 to 40 

20 to 45 

Cast \m (soft and 
medium). 

40 to 75 

25 to 80 

35 to 65 

30 to 60 

Morel metal. 

50 to 75 

50 to 75 

40 to 60 

40 to 60 

Steel, hard.. 

25 to 50 

25 to 70 

25 to 50 

25 to 70 

Steel, soft*..... 

60 to 120 

45tt110 

50 to 35 

45 to 100 


1 for cirwi 91 MI cuii»r& docroais values try 50 iwceni ^ Por ca^M^-lippwl Ctiiieri i^rpase vtuti by tOO perc«ii 


Wit. cvm ♦lUlc^ii 4Mr^(l^®IM^Hi!) 
























(4Hl^ WLFw RB^ ^fnm w) 


OWW^ 

^IW 

njfsiftwn 


ew 

ftn 


OPT 

«▼ 

^l8nr 

WW#^ 

^flhf 


▼#Tff 

CT»r 

wfsnr 


>«e 

^O-M 

^o-eo 

>5-^5 


50-55 

)5-<5 

<0-50 

—^— 

W9mW 

^oo 

>«-^0 

>5-^5 

M-d.9 

M-^o 

^0>5O 

)5-<o 

^5-<5 

tW>T 

<500 

^0-^5 


)o-)5 

>0-^5 

VkrkQ 

^o->5 

>5*<o 

fttir 

^oo 


1 



^o-5o 

i5-5o 

<o-5o 

0iMu^ 

^tfi^ 





^^0 

<0-50 

^5-<o 

^V-<5 

Hl*l 

>vo 




^^0 

<0-50 

^5-<o 

>-<5 

^¥W 

)V0<7 

«iar 

>^>n 


>o-)5 

i0->5 

^<5 

>0-&5 

>5-^^ 

#pir 


85-%e 

50-50 

50-55 

50-85 

^0-50 

50-55 

50-50 

^Pff 


8o-te 

So-5o 

^5-«5 

4j5-55 

<0^0 

<5*55 

50i<0 

Wff 


^-55 

50-55 

50-55 

50-55 

^O-Oo 

<5^ 

50-50 

^JW 


^00* 

500 

^oo- 

500 

i5o- 

500 

^50*500 

<oo« 

500 

b5o- 

<50 

<oo* 

5oo 


^wHfl ^iBii dcv'ivf) #fi w •tw I 

'^llHP*l^ Wwi ^ wl" 

^H-I, CS = ^ 

CS*^f^/fWf» 

D» fWt^liiim 

N® flf^tWrtP^T^IW 




































































































(Feed) ? 

^|15lt,«5i ^[C*r C^ ’«?il«fi^^c.<p ?f C^fW ^ «k<p 1^ 
I R^h ^h5 ^ f%% ■^CC? ^pI'GIqua «|tiD 4df«<ikfi ot ^TcS*»ll?«<H 'Sl^ 

qi'ggcp CTfF^Pr I 

RPi^ (^Piw R^"l I^*ttC 8)[>Pr® '^\(,^ - 

i. ^ g% ^r#w ? p g l ^l^ftjl>M TT <£m^ 

^iBlWiS sife ^ fSPlfSBW ^ 'AlC’lltE® 

v®. elf% ?liw RiPifiBln ?T ?ft8 ttii.^ki« 

tfl? %^Rr <ProC^ I 

ftpjr PlfeP^f^ f^^'TOT I OTPT- 

>. <jVl4PlC*l<S 

8, ^|B|W15I ^if^ 'Illf‘«>l 

e. «Ptw<i ^ 

'b. H«rj'© C5J1^ ^ 

'^1®? (?i^ ^fr/RpPjH ^fB) 

I^CS^'5C^^frt^3nr%^rPTR ^iBlwu Rpt«<J HRhiH ScjH 






^ _ 



?S^lwV 

^!4|?^ 

-^m 

^iBr 

. 

^T«pr 

ft!*T 

Wl*lw^jl®l 

ftiT 

1 

1 

^T^^SRnpT 

(ivBsr/cJiRr'^) 

o.^ 

o.e 

o,o6 o.oe 

o.oV o.i. 

0.4 

(.TiPi’T W»r 


o.^e 

o.o8 o.oe 

HH 


<^pR“Pi5»r 

(b'.eB’T/c^^i^) 

0.0^ 


0 . 0 ® o.oS 

1 

c.o^ o.^e 

o.ie 



















caFW Rt^ 1^»r 

o.o^j 

o.>4- 

0.0^ 

0.0^ 1 

o.txt 

o.i 

0.^ 

ww «^kh 







?Br4f?® 

4l5,r^^ 

^I513 


Sr- 

^rora 

' 1 
1 
1 

'1R'* 

CT^f^R 

411514 

C4R 

ftR 

Rfl?Rr 

ftRRflJlif 

caFPi 

(ii IJ’T/C^f^ 'iW 

o.ot 

0.^ 

0.0^ 

O.Od, 


c.^ 

0.^ 

'STIHR 

(o> 

o.o2» 

o.« 

o,o6 

o.t 

0.0^ 


0,4 

♦1^ Rjri 

o.oV 

o.^ 

o.o6 

0.0^ 

0.0^ 

o.^ 

o.i<^ 

1 

• <• 1 « • t • 


o.i 

0.'® 

o.o8 

0.0(^ 

0-0^ 



31^ 


©.•O 

o.o8 

0,0^ 

0.0^ 

0.^ 

1 0.4 


c.) 

o.^ 

o.o6 

0.0^ 

0.0^ 


1 oM 


o.i 

OA 

o.c»8 

o.o(t 

o.oH 

OA 

o.itt 

1 


F = f^ Rr/f^W 

N = «l1% HRt5 ’iWT 

5*tKiH-5, f >8 ^ ^n9ra ^ ^aira^ ^ fiPliC 

^fl^kiw ^^5R?CT i^o ^^^if^PiRiJ Pft'irti I 

^raWR : T#♦n^, 

w5,^ <pi51« sri^* I«Pu3 ftwfl hI5»jh o.ov l%f& i 

R = o.obftfir 
T= ^8 
N = >^o ^ 

.'. 1w, F= TNR 


csiPpT 5*r ^ *1 































= >0 X Ho XO.Pbrs = >98 frft yftflfr (fllf) 


(Depth of Cat)«ftftv ^cir^TiNr •f®0'e| ^■icw wt 

^5^9»T 4^ 'WH 0# •Rr ijw WW «KlT I ^CM 

ftwH c^of Pipr #1# w I 



1ta->8.8 ; (^ 


i6.« Pi f ^ t ' ap ti mcn »U R P M lMtB»r *11% 

Olw wi^ff ftRcB 0lfllO RPM^W I tow V^0¥K 

^^1 W^, ^ C¥5B ^V^tBlCSfRP M w 


b^8o •$> n » >%o ( 

OTWT C^Wf’WOl^W'Tiflt RPMOTW^R^*?! I CT5R- f^M RP 

M-^T(WC*lfrCTWWfff iftPl^wRtHe OC^N PlOH Wl RPM^^WI 
fUPM Wiwr ^^ff- 


RRPr»w(XPAr>^ N = 


iQoaxcs 

nD 


CWCT, 

CS»^1^/fW 
D * 

IWr ^fCTOT 8Wf «^ ftwwi ^or rtf C>CT Wrr^to 

^1 ^ RWf ^nflw •i4i«iwi TO ▼ifti ^twr o isgroCTi 

ciPh* 0 ^fBTi; rtiRff, RTWrttf, TW V^w 

^1 










WA ^1*4 f 


’RWR 


^ 20-30ftftl/SlW I 

^nm cs = 25 ft ^wyBCT 

cwsr^nn ^(Wi^OT, D=20 ftft 


^imiiift,^ftOT(!LPj^‘n N = 


lOOOxCS 

tiD 


^ N = 


1000x25 

-* 397.886 * 398 

3.1416x20 


i 398 <flir W I 


fipifl ft*lia^WI 'BHI Mh 

ftftlCTftwRftfl He'll #HitH^lBHl 

6|4^HI ifB% ^ ^1 'rt ^ W CW ^!<Nf « ^ w ^ 

•wfcw ftft^ wy fWkv ^Fif^ VI >ii9MHRw 

Rft< ’!|^rort®T^^IW Rjr^ TOR ^8]6 #C8 W *Wflf I 

Pfts ftftt ftM|gpw^**iww[ fi^wf <iiyi Wk^RtfKi^wi 



^if^jftCM •f™ 

« atv 

R^RTTOR, Rt< TOR. ft^Tlan TOR wt aft 

TOH^, ^*111'0 aft 

RJP^TORRW ift 



RJftlftft’9 C^ftHpN 


{•rWft 


CTfR*FO#ft 



>8*^ fipk*| ftPlK ft'llHI^lOH W 

(5p)ftfift TO)W'1C*H tfta I 

(^ ftfiftRlftr RftftWffl TOT^Pflft UlOT^ftwf^ 4M^9 I 

(^ ftflft TOlOrtCTf TOT 8WW TOT ft jPT, ftv ’S ctW CTt TOT^VR^flORT^^If 

OOftfift R*tlHiW9 ^6 ftlW 6f ^ 01^ ^•llum 

Wff ijA W IR'CT ^I^9f mWW ^8 wO #f I ^PXM, ] 

(%) C^nRh 61^ flj/ ftft'6 WWW WW #tW^ If^ tA9^ ^ WI 
8«iiaw «ft^*lB%rt #ii 6 




















^ ^ Sw fiRR *fW t ^I®Rl Rw<p Pi«Hn 

I 

(^) ft^TT C'lHI^ ^ I 

(^) iflpR I 

(lift) C^F’R^^fC^<^t'OTT I 

«rs^-i8 

^ ’SJH filpR ^ ? 

8 . 

vij. 

V. ^if6^ jf?^ c^ <ij<i«j5i ^ f 

>. ^ C?WR ^ I 

i., 5(JI^ ^ I 

«|5*< ftPrt, ^[ft^fTsSr 5i5r®i "w i 

8. I 

«i5*i ♦Rifei ®C8K ^ I 

n. b* ^|T ftfti ftftx ^sffRT «i% ItllH® ^ ^ I %OT I^TS^T ^tol«l o.>^ 

csrf^^ Rp^ s(% fiPitu 'TO fifiifiiyh C5f6iiR ? 

b*. 

0, ftPr^ CSiPiCF ^R? sfOT^StH *I^4^'AM ftwifF ^ I 



^K« ‘tV'itl 'a('ih 

i.i ^Ifl OTl?f OTOTf 

^1«1?r® ^9tir ^ ^ Wl? ^ ■^lRt»W Q^ -*'ilj4» JWl& %W 

%I5tCTTC^ i'^Hlfi<i> «Mi^ ^*!f^ I 'iRsflj «tw^ ^ifawlw t«i>yR‘«»'olw ’a|«lHl^, >8 

i4Si^« 5??^ >«l?t C'Wre'^pw « *I1t*nfl> i®®’^ I •1‘K'^ 'iSrtfl'Cc-* “ll^“il^ 

'•If ciB^ ^wiifl w\i Pitw « 

U (Skinning i ‘3WCar«IWl«flll ^lOTT^H^WiH ^^5W?r 

RJRt?, jiiulfl C9*r i c*Jin^iir*f ^ I 



fts-i. > S w ^ 


U i»>lPl^ (Scraping) ^Hl>n ^ l ft»Pi^-OT *1? «lw« C*r 
<?T*8rC"f^C^ dtS. '^kiti CT*lt5??3P 1 

tx (Jointing or Tying) ^Hl»n 

^ witnl €in?rwM i 



8ar->A s 1^ d5^*r 








j QGifiiT nort 




: %ctiii wi4 







U (Soldering) 

^?lt 1 ^ CTTOlI?^ Hk*’^ -nklt^j ‘fl^ -^•^a 

«innwCTFiw^T^?R^ I c»ii^i(3^^?n? w iw «imis ®*i? ^ c>n^iii »f»iTc^ 
•rt^^tii^^’Rrsr^'55^^ ;iTOT^TC?r*f?3rc^reRr«OT’r^TO^^TOrti^ i 

^WC’^W^I 


O t)lPl\ ^ (Tapping or Re-iasuiatiog) 

WC?rt? ^ ^^"34 JJX TWRT ’RT ^ ^ 

I ft’TK^ sfil^^ I WWW51 ^ 

SlPCt^fl ftw cai^pTR w 'TOi aTOT iiHi? R’^31« ^jipit« 

ifl^ «w «if^ <iTC»r ci^ ^ ( 



ftS-Xtr : Cl>Wt*r*^lft 


R?W*f *PS% 

0 1^ «lfl» 3Frf^ ? »l^’®lfl, T, d^^la ^ ^WiR 

^1 

0 ^tW ^'^la CW I 

0 ^ ftca ^IWT afitv CT® ^ I 

0 *fl^ dWJta ftt? •IT'OllRr PmH '0 C^W ■I'll'^ W 

0 

0 •n^c’w ^w ^TiapCT’ff >OTlfr ^ ^nTO9’TW OTfl> TO 

l^tff ’O #JlPl^TO I 

0 ^F'aiH ^i*\ c^Swfinw ^y.*ji'i TOc^flhrTO“rcsi?*rTOri?'ii?w4TOfljT^^ 

’TCCTWTOI 

0 R55l^*'^ t»ikw] *INifi» ^ 'JlsfinkilS ^-‘ira «ih)v^ ^ 'iRI 

TOTCSTCTOt^ I 


fill 






i.o >it^TJ ^fll^ 

e^ tjwi«rfllii c^raR - yrfl? ^ sit^, 

oW?tfl 6 ^ ’WR w I 

=> ‘«ll>^!^ I 

=> ^5^3T^Tir I 

^ CW ^ fiSSl^ HnTv ^ I 

o ^Tww^*w«iiw1^ ^a^c^ciRi^Wii^^*w«wft5!il^’nw^nOTHw I 


i.8 AVO RTJl^i ^Iw^ H13 *(H«piiM 

o 1^ 

HTWt «IW® ^ ^ I ®v 

d^il^'o ^rortf ^ni« OTC5? 

'if^a^N ^*1^151 AVO RUlfl <l!Wt « ( 

O CT ^fiwK «i*lwv ■^nptCV 

W?nr ^ifi^ ^ I 

O t*l5TOT*R^lTOr’^TP*r9t?-*fl^?iW 

O fi^lw ulU*ii'i H*il'» ^ I 

O OTICW ♦tfiwH ®W C?ICW5 

ftflBW**PTO^ I 

O ^RR^n? WNw *tn;<(+)(-) 

cw ww ICT ’RR?:? »n?^ TOW ^ I 

O C’^M ^W\^ »I(?CfRr W C^IWT >TWTOW W I 

O ^TOR*ntC^^TWft5R « CWftfTOfTOWWl 
O fiUlws fit*rH^ ^flJl TO^ ^ i 
O Ritflwfl Telsk^ifl flW i 

O WtoR ^ WIT ♦rtv ^ I 

O CW ^ CW Wtot ^fBT««inv ^Cil *11^ ^ i 
® 




: AVO 


1 ^0> : AV01^^(¥B«4) 





















i.<t AVO PlTJW C5R^ 

♦ra I 4^ «r«5h? ^*?T C^IC^H ^ifiRH 'Sj^intf AVO filJl? 

I 

O ^’^(,'5 C^V *5^, ^RT OT? ts«f C^S? (Iwla <iklR l 
o ISWOT^'itlc? c®i^-4Rf ??t?? I 
O I 

O cnl^s ^•i<JlJl C^lRT»lI?Mh ^ i 

o ^«<»nK fe1% Cify*ik»w ^nrf (+) (•) 

^WT «l!^w I «i^<jl51 ^ I 

O ^f^RT C^ra 44IW! Glf^HlWiJ ^ I 

O ^wfs/w «c^rrs ’lOTf’f ^ i 

O ■^t*K ^ I 

O Wlwfl »l5jlt»iii C?IW I 

O fi?iw<i fHc4'*i4 #i1h n((4fl»i ^ I 

O C5W "TO C?W liClwn '$fl?r 'Q 'TOT *ftJr ^ i 

i.'b ‘HSf'^I^RW 

<^W« C^Cff 

O cw, R55i*i ^ ^ I 

O t^ll^wa ^ll^lMifl ’HJ'tI I 

O CWllSWfl 4JMltS'^tiW flMWVl ^TO%5iTTOft^ I 

O csn^OTcwfcTO, ’rtr^iNsrs^^'jnw ♦titvT^ 

■fepr csflSwir C¥C5 

O CVIi34« CW « R5Bl*l *lfNlW I 

O (,*<l^(,aa ^ i 

O c^ftsr 3i?cw ^<wiM 'iSl^i ^ I 
O ^iSlcsfl 'lllvl I 

O 3®®!W4 CTO, PW3i»i'd^rrc^ ^ i 

o J 'iS’^i ^ I 

O ^I^wcl^s 6^ ’art^ % ^ ^ i 





jjKiw !i|*i w*i 'sisfH 

i) 111 C'R 
vs) 

8) ■®®T « Tt^-1% 

Pl^lM Z 

111 M&'l «L'0 W '• 

^ ’68pr 

<*) ‘^ll^ CQ^ 

8) 16t?i^’ «wt 

^) 'ti fl jRf^ afti-OT Ryf*! 


«s) «|^f« ->llS^ l&*l f^^lw « 



_ «ft*i 

5ftn 



^fter^iPT 

0^) 

tfiyM ’ijw 
(d?fi*) 

wf^JW 

(Dliii) 

ISOTT^TPr 

(dtsi) 

oe 

>yv 

o,oKfi 

» 



o 

>/i^ 



®/VS9 


> 


oM 


>/8 





^8 




^/8 

<iM 



tfM 

8 

<tA8 

i/b* 


^A 

®/>^ 

t 

V^ 






UK 



®/8 

>A 

n 







8/5<s 




^) c^f*PTi3t*r 
'ij) *W 

s) 

tr) ^SITHl%*r 



^) ■^sjx CRh c^'Gh* 15 *T ^|5*C|« w^knfl 

■Rsft iBvpfc^* QC ^ I59f«) wn tft'n k ®*r i 












> csiPiw^rRFTO?r^c^f^*iQ^w I 

> C»JpR5W 10C*f ^JH IhC5 I 

> *W* •fW^^fs I 

> 9W<f^ TOJT i^te I 



^ v?i 1|^?W I 

^8 lfe»l W^hl s*! 'SffC^iWl 



ftl-^8 ! ■pW li^ 9 \<^ 


♦ 1i®T‘5W CT^5W®^^^T*r I 














P*l^*l 1 ^ T5|^ C^^l 

i5H*i5B4 ^r f^**ii4 «IW ^o ft* fir <if^w ; 


ftir-^,.<?; 1 

OTrtPPT iTrtfiTftc^Rnrw^Htir^fl^ftr^l^ car< (BI,#iiB4 ^ 

^1 




^e ^i1P<'i»|lJ| R^m « CTftsrc*rt»wt 

❖ i$«{| ^ Rbm fi wwi Rmmi 

> l5f^^Wfii3lT(a) 

> *liS«H 'alilftBK (b) 

> ibiflifitiHi (c) 



H^-^.'l i ia!*M CH|n<iC»M4 I 








> whIWM^ vMRtlwi ^ •^«nri 

> ^13^4 Sf:» Wlfili^« ’it^flll'fflf^^lIM^ (CS) ft#*T WI 

> ^1*r«qir(iuj,o^ N = ^ 4c< ^ 1H nw-^ 

Tt K — X D 

OT^ (c^'fw D = ®wir WilRl^lfl) I 

> ^tflKf^v* «|lH|i| V* Pt I 

%MOr ^ W^Hl 

B liw viwi w e flf ft ^ caw «ciii frur 

»i^^i 

B Pmi*i i 

B wv|« ott oift^ i 
B aiW ^*1 IjRlCl C^^M aM^ I 
B 'sai^ftwv^iwr wStTft«f^9ki‘9lw<lwHvaN I 
B <atWWWC*rtlf 



1 fcl-<br j 



o.i 

C^5W’0'5W-^ 

8. *IMC^ <*lw 

O.^ WPl^^'lPrflM 

0 I C¥Pll5^ ^SP® Rc^^&nl ^ i 

>) aiJiBifillW 

«) 5n *j]lT5lBfli*i 
8) C^ft^jOTT^Wtir 

tt C5l3|^-OT ewj «H^I4 Crt 'd*i «|ai fiw ^1® I 



ftar-«.i r^TOtfr 


0 ^WM*i ’JiHyfi c^Pii-<fl? «Hj ^n^jfi 4 H*i Xy *< 1^1 Rw 

Ifl® I 



s »iWii^ wPitJ^r 

^Tii^ I 



e. ^rtwrt^^cw 
H, «rawWT 










^.0 «'OTf#Pr’5lW%ff 

► ^wt c*iPlfi\ c^sjK 1 
C^pSi^-OTItHT iViTJ^I’t Pl4o*i fisP'H'e fi Wbm 

o «w#ii»nrWT 

O ^j>i 

o ^flM^c»w 5«fl «IW li»i «l 

W^vail*! R4^IM 44 I 

► %w«rOTC'^<tt 14*1 ^1 OT’^f*wc^PR^?rT^Rr%wcJi^iw< 

•€ {•IWIlJ® ^Il^|»r^wi? Wm*! Ai I 



► wPiw ^ I 

► Hlw ^iH i 

► (m-'PWftwe I 



CVpR 




> ^SH Hk^ ^f5«i ok^pn V *!te 



tS*?-*©.® : 'iC^^lw 5lXi> ^(.9 I 


> lsr^^^Hprt ^5T^Ppf c?l^^9Rrwr’S?fT^f^fPRr<fl^®[TO’W^^W 
i5^€nw' I 


C9^5*r 

o 5»rc^fn^^p^5*r^Wi 



j U*iwi<.-® CTPni^^i*rt j 


u Jott ^iSwiw ctC'w 



ftiW.S ; Jwf ♦f^rt i?ivi< ^5 6 »i 3 ^«t I 


B ^ «® - it^ '«5|I3^ 5®r c*n^ ^ ^ 








fliM.lr ^WiH I 


♦ RPM = ^ ^rwfir ^ w f»r jw-iw m ’w i 

ffxD ^ 

^0^ wft o.^ - o.s Srflf 'wcf’i WWi^*4t9^i wt o,> - o.>»ftfiJ1^ 
^JTOT^ I nl^^nSriiFr^- fi9 w o.n 

- iWH «H fl^ fl I 

♦ otPs^ •IM ft ttH> c»ft^ I ^^Frtrwcjt^r 

♦ ’tlljMftf I^Mrl iMJ TH I 

Ca CfPRVWf •M^^lflhHWl 
B Jto ♦rort^ <HIl4Pll^ C¥® HM \ 

B wt*i4f ^iHWLf flar^tM ^ Ptc^ I 

B ^<nwi iwj +>i *111 







^chPim 


SI c?OT^ ^M9 I 



ftar-^.>o s ^i^w« i 

0 «?IT<Pf*w5W(?rftOT'*nWC^'f^^9C^OTCT^ 





'^A t^fPjv^ c^CS ^'o^«k R551IR 
o 

C ^'dlWI’^lW W^iTWlT I 
C 1 

C ^iwi ’HJvI ^11 

C '^TORT «^'4|1I WTfWM ‘>I^(W 4fW WI 
O 1 

O «OTBFPT aaPt’ft^ CW CW?^ ^re?T I 
U <p^{.»i| »riPiw 

n «lWl«% *8fw OT lii^ ^^1? wr I 
c 5 *t j 

B c*pPr^‘fl?wsTrc^fti5»r5ij'Ib« 





"SWW-S 
(flPlW UlPTl 


8.^ 


«lcfll«f% ^u^\% R^lw 

C’rtRT OTf CSJPK 

«. ^siPNmrwPHBr 
8. 'a||W>ffty» ^3lPr^ 

<t. 


cw 

<1. ^ n CT fTC ^* r(3ff8 
Tr. ctPKSW 
b. ^sRa»r^n^ 


8.^ tJ3Ri;TsiPf^5*fl^#^ 

o ?*r PWiM ^Hiw f^^Mi w- 

o esn^*mi|jflfli^ 

o 5»rwCiftiiw 

o t,^«v fippRr 

o ^it&n S*r *re i ‘^il^ «i*! ^55^ ^Pr 

■^id i 



o <i>iti5« tiil^ 5^ ^ I ‘fll? ^ ft? ?r*r 

^1 



ftar-8A • oh^ft 


O <ih«j(« ^lnH <pld« W^iT sII^^ 5*^ ^ I ?R 1^ TO ^RS i 








O I^PlR^ fvRFi^$*r^ ! 'flit «h 1^^ Rw ^ 0 1 



S.’S "^ifiV W'siH 

i. CTPrf^taQwMwi 

ART 5»’ntf'giH Wli>*i fiw*ll 

O Wj 

o <ftw 

O «fll 4 plw ^rtlf^ChS 

^ 'o^iI^Ph w 5? Wft e)t<p iKt ^<1^5®^ tHiw 

Mlw I 



«. (?T^hi Sfti ^ RW ^wT 'Qui^Pi'^ c^55 Wft wJiw« 

C^Mbi ^ I 



t*r 



18ar-8.^ i "W i 



8, W « isipf^ ^<CA bR4 %r 1il « afWWM 

C95® iHT «sl*^Pt^ C*P«5t ^iI5«.5^^Wra ^'5’qli fi4iw ^ I 


ffeM.^ J cS?5WiftCTl?iqH 


8.8 OT®f-»lw 4N1 

>• tsPfW ^ Oll^ ^ I 

> c*tPR?Rra|<iil^!^ HIM ^cfl*i 4iH PrCJi ?@^¥l^^ra^*Tre I 

> I 

> ^ 4t^ I 

> ^r^'TOU i^r« I 



1W-8.V : PPfTlW I 



OTf ciiftw 





> \fitta bTC4^ '5T^ift« | 

^ 'Sl’P-f^'s^H'l W ’W »W P)«W»T <lt^ I 


fRr-0> * 


%.<t 

♦ ^tl6^5*rcv^*iwwiw ^ tf»n? ^nir c^r, WT^R?*r (i) 5»f 

(2) CF? W!? I 



f6ff-8.io I I 



ftar-8.i^ :3f^tWiw 5^?WRr'ftiRj 



















Oim %*(tT ftn I 



♦ «|«a % 


♦ 5^ w®tfl ^)H<5 "d-i 



flir-3»^; ^ i^Hi ^Hn flw 








^ WhV 9ISWHI CBWW ISHV^ 5c*W f^*i*t (SUau) i 

BA C^PWC®0¥W 

♦ RPM =^ ft >iw->w^11%. 

txD 

«lcm ^ o,« - w 0.^ " o.o'ftfirt^ 

^^4]« « I li^ «|il^ A - «fl 'eftftP^^iBi iP*u o.H 

- iflfflJ cpw^^jfr^j^^nrw I 

♦ *J1Cff’T^J^5l¥^(^lffWf1^««ir-«llWffPwN C*lt? WI ^WJRT’^^Fr 
4^*5 ^ I 

♦ c^Rnf ^tlci ’ic)^ BifWti h'^ f^Mi \ 

♦ IVkhi w I 

c<WlnH(gi*i4frf 

el 

ei OTcxftn I JM sfcMifl ^ftw5^^# 

^vpnr^^ I 



1te-$.>^»>H^l4 '^Hl 


B «si^^ «j*« «i« ^jiww Rcf '■rt^fl «l« I 



fiiHd.^v I J^fiTOct «hi(4Hi*w ^w«iftar pwwt 


0 w^f^Miw^ftnrw’W I 











s HOTWi ^fi^fl ftror ^WTO c frfirW i 



tto-SAo I «JWSlf ♦fl WIT I 


B HftniHj H®lOll>f HI UWl ff I 

B iftwHRfOti HI IW IN I 





Hf I 

B i ftwflTOH i #i l q ijrn^tN>irai^HpifN i 


Cll^ 5^ H*IICW-^ 



wsf 








0 >t4il^ 4lcl«i 1^ ^ I 

8> c®^1>lPivuw’nw«*tw*t?t’n^ 

'©iKsik-OT ^kiwi ^iT*f nSI'^fi ^ I 
0 f^PlPi^ 4i®ia '^\ah >iI'i ♦i®'*i ^ \ 

0 (vFiPIk cfr6?Fi^ *ror CTPrc*r wiw^ ^rftRsFfSflJTCiiir ^Kiu^u ^iH“ 

8> (SWJT!lPr^-»CTCTO««lMla Rm^iR 

c I 

u •i’WT hI3^h <pflf I 
a 5*f«li*fiwwW5 
a wsRT iiic< I 

a ^n?TOnOTi^Trw^^i 
a >^tS^ H^itivo ^i«T ^aT« 5*r ^?n“ i 

a 1 

a »iW«i5i ’iw <pl«T ^1 j 


OTT C*lf^ ^ 


*11^1 lf% Wiw 

OTcsjp^^M^w *01515^ fW^ Wi 

PiiiPil^ *ij|’^|ftel «iwN*< 

>• OTT ctPH (CT^RT OTT ^ CW I 

> 

> caift^ain 


eA 


>) *nfPi5^ M\o*{ ^t'© Riwd^i 



B ?ipr 


B c?t%^ 1 




^ ^iww*r •nl®^ ^*fwrpRf *n1Bi 5*^ (^) R4ibH ^ ^ i afljr PCc^w Wt 
'iHT ^ cw ^inw*r 'Sfft^ TOT c*r«w ^ I 4 «pfRr ♦ftfll^ 

^ *iT?^ ^RT 5*r C5ro^ ^ i (^) ^ W»t toj f^ra 

I (^) ^ RPil 'osii^#Pi^ *f!f5^ ^ I 

’O) ^tifB^ 5*f •nrfftfer Jrtr ’G^rtPrOTr ^^r^Ffc^iij •p*'c?5 &i5ti 

OTr 'fi ft fir ft^?r '^'6?i i HifD^ €f*iR ^1115^ I«4v 8f5« 
Mif8^ ^ ^w c^TOT f*r*r ^ ( 

8) ^f5^ c^'Glfl Ri^d> ftw •iv'oic^ 'ant^ic® i 




>V0 



0 “W* I 

0 ‘W* i 

0 

0 ^9St9 i 

0 ^5w«iwc5rtT?rl5*r^*r^W!ll ' 

0 ’aiP^Ri'* ^rPflOTT CTO *w* 5CT ^ i 

^.8 *nfl>i^8Ml ‘^ll6^C^f*I^W'8 

^ C^ f^^lTO TOTO ^RT ^ — Vf PH^ f^TF Pi^|p*t 

« ^ 

«C^rf&l’fTOTO^l 

^ 'aic^ ^TtW ^o“ ^C? C^iIj TOT^ i 

► •nfSvOT 0.0^ o.itf firft’fv? i 

<t.^ 

0 «TOf5T I 

0 iJR ^\va^ TO*T ^I5w TJolJPit-'fl Pi«i»g» ‘^-n« ^ I 

0 4j I wij ?Tis ’ifiw 5*it^ ^n*r i 

0 Wt 1 

0 ^lff^ft^TOTTOtWrOTTC^rf*R5|^TO I 
0 lF^7Tt^^JTO*CT^^W^V5IWl^(TOo.^ftfiO ^ I 











B fPtt» 1 i»w OTT’^qCTtf I 

0 ^ i 

0 I 



•nl5x-<flf’’pw ^ •for iflwi¥3rt 

^ &l^j h3I^i W I 

^ *19^14<i I 

e.'^ *11111^-^ cror ti«i«rthi R^mP^ 

c ^\ I 

n Hl5*j|«i ^^n* i 

n 5'r^iwWM‘5i^5 ofm^Wf^(^^'V^(?{^\ 

B ^i4 w •ift^^^n* I 

U •itnlCTldn^nW^W^^tl 
8 *J^l^t;^ ^^PT*f W5^ ^H<hi ^ I 

Q I^RPlt 4liB< OTI®ICTW 5l4iR^ ‘«'Rf W1 

B «T^ «Pl^PM ^n. CSJC5T ^ | 

8 ^nw 



Onw tB*tM TJiRi "sn^^ («I‘**1I5’«| Cl^ £*1161 *!lf^) 


'b.i «ja(’1lft Wlw 


^ efts' OT ^jpr «»ii I '?t« 'fl ^rastw 

£l?*fra WtPft I cJiMra Wft 4i[c« Piw 5tijRs fifc?ns*r^- 


>. C^CTf%sT(C5T^OT^CW OT) 
OTfelfOTft^ (5|^ S 
'O, Wit$^'8 5^c5W^ 

8, s!Ptosn1»r*ns- 
tf. csiPi^aM 

\r. 8 css 


> 0 . 

cMTsStRi-i£Ris^ •Tfr?5^ I 

5?^»v<p w I 

ftw wct? Gr9>*re i 

^7:s^ I 

C*P5^Cs cif^ c^*Ciwni «Nihfi5*itai*5 *ii\^ wlui^i ! 

5®r 1^ I 


'b.^ 5*1 l^t» ^^\im S CTflJt. 

dJ'lH UiR^5*i R^im RjiftRs RwPi RwhI 4*C8 

slilflfilflIWiI »tl7 ^ «ilS^WST I 

snS^ *1^ (ai(^?r RpRPi^) i 
sTOJfi «w j sr*TOft Jn fWnR ^ i 

WT RpRPi^^s WlM ^) 

,1^ y-^ ^ ,#■«. #-x ^ ^ 

41V4J1« 4ICBs| «R ; 


♦ 

♦ 

♦ 

♦ 

♦ 

♦ 











M Ini 

2iic^ ^*w (40iiHi>i ’i *iK (Simp) dww ^>1^ crt 

'flWW Wl!^»IW ^WM flwtHI 

> tWTW^TOW^'trtH fli I 

> ^Wl fl'WM «WJ W*l) <N I 

> PiftSflW «I|[¥PM fJlf^ fflW % W WiM « I 

u flow >14 w «if^ ftft# ^w ft•il^ fl/iw 4^- 

1000 X C5 
=- 

kxD (tf^D = C WH ^*1) I 

O IHT 0,^0.^ ft f^1W o.^.d ft 

w I «ircTOi 9^ rftjt ftwtow ^Tcv ftcv I 

o ^dWftcfKl^ 


m^. 


D= d^twwf^gw^jw 
dsoHh W 

L - cHht^cttI^ 

^ (#*fft uuliv*i ^W|te cts^ ct19^ 
WtiW) aliW* 


Ds 'wff 'sap*^ ^ w=30 ft ft 

ds (3^•^v^fTflfn vw aloft ft 
L a HV ^IW dw wwl^= 50 ft ft 



tBna a 


30-20 

2X30 


a a tail ^0.1 “ 5.71 ftft 


cWli ortrt¥5.71 







C5|fl^ 




fiawjA * s'-Hlw c?i^ aftt ’G iB*fRrWf3ft«jIisi i 

> ^ >jlPH^‘^1T?lTf&*lT^TTG i 

> aiwi«^21a c^iw 4 *^i 8'6 3^? c^ ^ i 

> (J)^ CTtwj 5iT?K^ ct16^ ^' 

> GfcflWPT c^ c^rf^i w I 

> ^Hl»^ v|?y ^TTG | 

<5*IR 

B I 

B a? C^lpRft^W I 

B ^ W fev ’Wl^ I 

B OTCT d5*ti?r ^^»jifl ’i^pra^na TJiPft ^e ot *jfi»iM ♦iflhFt ^ 

(^jft ^?) I 

B *tiS4 #^i8s!j c?i^ aftt *i**ic^ Inft'* ^ i 
B d?*fnrW3fi'^3Tirw^f6f^^OT?'fl^GfiwJwiT^icf^'^r’R^ I 
B ^ ^k> Rr« I 

B nuJ’wifi^ fire Pww ft®JSw *'ff«*fLH ^ I 

^law^nnr’e 

o d?*fRr c^r*f l?4'iw' at? ^ I 

O OTGW7 ^ wMti ■H(5«<H ‘H31'*^I ^ I 

o c'K I 

cWfl5lPfi-'OTCTOr«iai^fl 
o cs^ ■hI5«^k^ I 
O '«fll4Pl>n OTW ^I5^®lw I 
O 9.H^ ^ ftff I 

B 

B ^IWlOTCTfl’fW 





CWlS'l’TW 

o) 

8) fic«^ ai59« 

^) CTPPT31*r 

❖ Rc^ «•<) fi4io*^ ^ I 

1ilfll'*1W 41^.1%^ fflPt*? t»WtWl 
4W^C3rt^CTOTPff«f5CTT4'^f^'«W W 

fv1*ira?JM4 <W I 
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U t,^hls»lii 8RT 9|1« RtW 5*^ M1 p*i ^ (^) 



1&ir-^’©.> ’• (^ 31®^ CTiw ^ 

n GW tanw *iiywj J*! c*n^ 

*ffiraTWiW» ftw I 

>.« 'OTWff^ OT-RlW'S inf^ 

a ^RR (3?) TOT «V‘!^C>j4 I 

B ’wPNir cw wrt fif? ■^wRr ^ ^fft^iTca? ^?rawT ^^rtf’iOTr ’^w '*rR*r 

c*f-^nW> ^1 

B ^tflt ♦nftK ^ I 

i«.8 *lf3wTM 'a(ll»W»n 

O ^\X>n WI 



O '1)ifli»ih I 

o i?T'^?i?^nraTitw^snCTriiiii^i'B^rroi 1^^wi'*^i 

io.i? 

♦♦♦ Ry|« 'TOT 1^R(J<i ^5TT <Ci^ ^Twr ^ I 

. . CS X '^OO 

N - - 

L 

L* c^ic^&rtr 

N = sj^ f3(H<B I 

Pi4ip*i (,fl3i<p Pi’oi« ^ I 

♦> ^ Hfi!"**i Piqiii^ ^ ^ ^ I 

i’O.’b 'a(j^ 'ai^ijlS) 4m >|wy(jj^f 

0 C^IHT^ 'd {?PFft ^«pi ^ I 

0 RuM*? c*<R*i ctI^ RFt'© ^ I 
0 c^^#Tirw*jrflwiwS^^^*PTra*f^ I 

^9?r ^ I 

^ ^ l5‘w>k<i #JT 1%5ll I 

^ ^ 'tlWt ^ I 

•=> aiif¥\ ^f&T^]C55^5TT 'ill'll ^ I 

•=> I 

i'O.br t^^SlPr '^^*H 

O ^i?w ^ >ifi^^iw 9\& crort^ ^ ft’iH*? ^ipf i 

c c^iPh C^rfts ^ I 

O 5^ PiuH't^Ic*^ ?W I 

O ^FIW^T'^TO <3 ^ ♦fflWR'W I 

o c^n^^^w^wf^ww’T^RiT c^wftw ^nn 

C C^\^\ R’isnu WWI (SPH ^ ^ i 

O 4l:.»^ C*f^ ^ C«fCV C^ ftw I 



#J|1J 

>8.) S9i^f^ Pl4i»n 

i) CSJPlH «H»i V) s'WWSTCtfJ' 

«) caw filiji »iAc«n5) io) ^(^atSiw^nw) 

8) (itfo fir Sr, o.o<^1^1ll) ii)’a®wi%»r 

h) ^(lawn c^fif >^) c^f¥ratH 

^ ^ l aw) i8)®^«nH(aw^ 

>8A^Pl^Wtw'6 ctISV^^iSPU^ 

1^ ■'5^191^ e?*<i Rwpnl W? i 

^ i^Pll jp»j5 '0*1 fiPi^ ITTl^'W t,^*t vlEh ^ 1 

^ ^E*^l PiPft 'ffrfl^ WW PWli*i -»Hi I 

jpjiB «»i Slft^ wanr RPi^ ♦iBw R^ih ♦a i 

^ wPtcw wa I 

•=> c^flw«!w*fwats I 4 wi^*l®»r55ft^wtaalir 





^ «llaalflW 1^5sW feftca l^tWr (Draw-ui-baf)M’-Cal^ 

w cBw *I'&WW I 

=> 9ft*f wfflacw ^ w»n^ c^c^ >ilW!{Ba 

R^B^vJl ^ I •q^fSIflw WWW «ih<»1w5i RuMn ir|w ‘qfi><pi« i 


csiPf’f5*rw*iropR‘^ 





^>0 



ft®->8.^ s ^ *0 c*#^ 


^ «i«lw*) '^S 'ailn^hi ^Mll?^ I 

^PftWCTftl 

o ®ll’ll6 I 

0 ftfftR 4!5 |iJ *^M1« I 

O 4*114 WM I 

0 I 

o «iifl^iii I 

O ^^'^licsfil >IIW «IW^M ^IWf^W I 

O C3RW *llflWJ ^W\i 41W Hll» I 

i8,>9 

a crf^ c>Rm ft-?® (T-8k)t) Wm « 5»tfTOW ft»Pr ^n^cn ^ ^ 

caftsf ftft® ^Iwww ^ I 

0 ctPpt 'w 'aiwi^w *!BWfff ^ I 

0 ®»iRr Pi>ic4 cBRw*J ft-?ft® %®?r sj^cy iwift^ *»ft c^jscft^r 

*llAlC*Ji «1^>IC4 d>RWK 'aip^w I 

0 ftf ^!Pr. '©l?c't« ft® H!5 vIii ^ H)1«hh ^ U*R 

W?'««^ftwrw ^ I 
0 ®*l^ ^iiwl> 

>8.8 ^ CTft^ 

0 5Jii®l?i<iw «a^ftft<^f5iw<i vnftfiraw M©*t «i 

a ow Wa ^ (ftftftg i M) 
a fitufl»iWw^ 




csiPh 5®! 




CSxlOOO 

AT s 

kxD 

CS = 15|6Rr/ftff? 

D = ftPifSeiT 

N = ^|i5jw« I 

0 PtsIwth 'aw^n wi Pi4tfiv '«1« "Pr i<ir ^ [ 

0 ffPlOTJ €t*f^ Fflf Ofrt PlW^iRT^^^'^pm €|»l«lfllfl f^CW «HJ Pi'felU 
t>iE ^ I 


is.tf ft1®ri«iQHfi 

O 'ar^^W I 

Q tMPH ^ 1 ^ ’H3t**H ^ ^ ^3Rar 1^ 

C W1^ ^^RT'^n^OWT C5ftc*|^ 5fiT^ ^jftBCT ’eql^Plwn 


0 (BR^w* 4lUlWfl Pitfr ww t 

O o 51^W4 5»'*! a|W *^4 I 

U HI[|> 1^^4 ^ *fT« ^ I 

U •fs i31^l ^ 1 

o •Txf*) 56 i*n»i stfj# lifc^ 'if^ ^iJi« »Rra i 










^iI5^-<£W^fw *8 •rar 



a >iI54^iw c#r CTflh f^ ^5l'%i 'w I 
a «*»ilJiws 'Jlif^t -pil5iii Mi^ ^U<i> c^ I 

a CS^ ^fl> 'iRl fJ^ ^^115 I 


o 'C Pi(^*i ^ ^ I 

o t»jp|*i Filp^ ^ I 

O CS’T'Q 

O t®lPR ^ Pisl^T <,'irt-R RPb*® 5Rf I 

O CSiPh ^ I 

O C^lPt^ C^IWI ’^njl^'lT^C*f ’CT ^ « sjPffl^'C^ H4l>j4’Tf6 | 



ffJiB Wfl ww wJh 


'wrtf^'ft^fw 

(i) ^csn c^ c*ift^ (0 ftftt ^fttRT (o) ftftx (s) ^nPmm (t) 3ift 

(^) c^ («>) (b^) ca? (>) (>o) (b>) (>^ 

^siT^<w*rw(>o) c*jppT3P*r(i8)&w»n[®w*nHi 

^t5WWlW’«^Tl5V*n®Wi 

yifl? ’W fiiPn 55*r ^ ^i^Pi •s^ c*iftc»Rr 

^ I ’©iff^jh ^ ftfti ^31? ^ ^ I 

JTT^f,3l?8ri»W ^fift^«|featir(^il3T CTOr)?jfl> 

vflJ^J1*r ^ ^ ^ I «lfP^Jj*l ftpit OlPlCT ^W3T ftPn CSiPfPf 

ftft^ ^J333^TOr^^lCT3TO^W’5T ^4rtu^tl33€JW C^C8 ffjT^ W 

ft1»R3'3Rrf333f&l3C3^^^C3C^I JI 3STCW C^ liW ft»f3^ ^HOTTftn'^fiJRr 
^3tir I 

E «lIF-pjh «t'o C*l*r (Shell end mill) ^ i 

B C“W *£^ fiPT ^iW? C*l*r fil»r 'qls^ln IfeST «jkH« f%fe^) 

^ I 

B CW ftOTT ‘iWWTT 3l3lc*ll I 3Rr 

^TO3T'^fPT3C^ *1? I 





0 C"I*T fiPT ’oihi^lwni (Lugs) ^fCln 'jtlhl ^IWr PI® ^ i 
B ?p ^ITOCTT (t^aJ'><^,>) ^f5WCV3n33TC3^7^W^Jl®^1^3y I ^ftt^ ft 

WT^Bw *rfw®j¥l> ftnr vi®Rrc¥^l33lCT CT® ^ i 



iwffi w w’el 


^^8 


ct5^ I 

B ^ygyi?ng-^ ^ft^ fttww f?r ^ n?iK y pfli^ i 

>ff.'O ^wrtPww ^Nf 

# ctP| 5T «li3i >lC^«|M PwliOl ctPR <51^ OT&'W I 

# 'sifT^w^ or W9i^ SPr^’flRfc®’ ^ sjcvisf^u ’iftsitc'r iifli 4t<) 



CTih, 

^ W3 « I 

=^ i[Bl5iOTf^TprT*r I 

^ ‘W?^^iaRr8jffcfw^siRr^ R/im i 
=^ ctPk« 7 •Ikflif Mir C5f^ P^f^i^is f»r ^hj i 



■te-^M I ^tV.I^.OT ctI^TOK 


o ff ftpn g v g ff i 

o W\K ^ i?l^^>Fi(W %W 'SI'^^H Rft'ft ^ I 

O 'Sil^Pl^lW 4I^W T9 C5W ^BT ^(l?ltOT ■nl’*rl ^ 

«1C8|8KH ctPW^ I^ ^ [ 











0 HiRft5.rac5 c<f< («ww CTOT) I 

0 C'lPlW >jis^lw C'T^ I 

0 CBT4I 

0 >|!J4^!W %>JT ftni I 

0 ^fBW Wlw ^itS^ ^bic^^iT ^ I 

0 ^ I 


>c.«i flww^la w^’‘*i 

8 ^^^15 (S’T *6 H!5^h ^ I 

8 ^icaw 

8 ^ ^ I 

8 wf^fl^PT5*r ^6’■f^^iw %*ff ^ "w I 

8 ^tWRT C^lwl Wl ^ ^IW!^ Tt ’«('1>1HM W J 

8 c^ csiPi^^RW% ww1 





R4lbH 

(>) 3i?c^ c*iPi^ (^) 1^ ( 6 ) ftPr^ (8) (<t) ^t1%m 

(^) Jit (^) cm (ly) ca® (>>) ^9m i^o) ^ i'^^) «jnmr (i^) 
(i'o) •sn^^ymi? (i8) 

^ fP Bl ^ CTl^Vtl^ 

0 c^aj^ ftw^ tiJrt R^im ^ I uQ c^3f cfl?7T 

^itla «iltw^ ^TPf-ioo ft ft, I^Q)« ^TPT-'^^ ft ft ft ft ftH® 

P5(,^« ?^5ft tI^Iu ^ I 

0 ^fGlw<i Us ftft^^RRR (^TPf-'9^ftft) R^|i>*i ^ I 

0 WRRRT iW 1 f«W l*M^*i <7TOT ^TRRt? ^ ^-^TC?? 

0 c"i^ 4*11^r^ioi c^?s? I ^fiJra ot 

^^nsr c^tw4 I 

0 I 

0 *iit'iP»iNr81 

0 «|fl<l|w« a:ilc»« ^I«(;?j ’a(R<^|'6 I 

0 '6^RT ^1^51 ’^l5i<ilu 'nk'iltTw tW I 
0 'a||<J«llw?I W I 

> CTwr^ 5jt1^ *fI»ii« to^ I 

> wra ft^5»r fW ^ ^i^Mj cto ^■•ihH^Pill 

cir«ftftJi*Ti 

> SivftilJl « TO? TO t33^ « ’nw? ♦nft^ 

^ I 

i'b.8 ’6?I|J^PPK« WTW >lfS''^lW %(r 

O *iiR5^ c,«^lt<p ^ CiHl! ft?TTC^ R&<io*i| <q»9c,« ftc^ ^?1TO 

O ^ ^flC^'iQsiW I 

o ^ftCT? ^irRrFTFf ^ w i 






0 ’eai^>ic4 ^nw viff^ ^<iej9 

«ft^ \fil« M%.^ sk15s»I« I 

O (^Plt*«i t&Rg»i« C’W ^Piw 'fl? ’HW fiW6 

<fl^ Cfl^ •111'? ^^hn p’^lo*! ^5?ffe j 

0 ^if^ ^ fiW ^ ^*T 'ai^^h ^T*n?? ^ I TJfW *rtTW RFt« ^5^ ^5^ C^T 

'srt^GW^9W>iwt4*j 

o ^ *11^4 I 

i^.d wTi| R^l^ o(^ 

♦ R4i»n ^ I 

♦ ^(1^ CTOJ ioof^ft) I 

♦ W^If^ C'fW SjfWfl WlM 4^ j 

♦ *n^5? ^ Rolfs'© ^ OT-OT w*y Ri'ohi 4?r I 

♦ i£w^ ftp^ flf ft/ fiiRV ftjfiw fSrtw 

^1 

♦ R4ifi'® Pi'cin I 

yb.«» f^sff^RTf’P'tSWf 


^SjI L'^^D tlCL^ u I n tvc I Li i b c« FiL-t r k» t-ic a bcIfCK^ IQ rcri cr4^!i cn 


O ftwi «(l*i>g*< 'oal<#pt^w «p|5lt»«%i I 

a W4TOTl^ Csrt^OTT 

a Glft^T ^ -pRiwfl 45 1 ^<s1«it*i ^f5|CT^ ■^f H15 <»«*i 

I 

a ^15lii *n«<j ^»u1^ <iwiii ^ J 
a C3^ iHwi *ftT I 


wPH 5^ '«*iiwiH*t-*5, 


^^ItWTRT W ftftl ^515 




^llS^-jiHI ^l^RT ^IW 

•/ ««i‘#Pt»i I 

v' ^SIBT ^•I^IW c^jf^ iTfl? <F^ I 

^ ^iSwkq fwT I 

✓ ^ »iJ^i ^ I 

^ ’rfl^ '3«}|w«i ^wc I 

✓ C*tW stl ^ h31^i ^ I 

E t'^l^fS CS^ 'G ♦iftifpT'^ I 

0 <p|twi 'w I 

0 vk«?5j Tinr ’HI««,i5j ^ I 

0 "6 ^w I 

0 C^W ^IWr ?t COT «OTC*T ^ ^ I 

0 C^^lT^^Tt6 I 

0 ^ csrf^ OT ^ I 








(5) C^ (^) ftl^ (^) ft1»Il (fi) tOTlt^SRT, (C) «|R'41W (^) Jit 

(«i) CTO, (tr) csJ, (s>) yitro, {>©) tot, (ii) TO8, {>^) TJOTr, 

(>«) ^H(^, (>8) {^<t) CSiPWSH, (i^) I 




^lulu WIp'i ^ 

0 CTO (’sii^TO csiPtH) ^TOi cf^m^ cat*? 



0 Riftt R4 *Im ^ I 

0 415WC^ ft?T^ <i]^ W-ifW ! 

0 J|l5JWi CSjfts? C5fl> TO I 

0 |i|p|< C^WI -hIS^ TOfiw ’TtC^rff C^^ I 


’OTt#»5r<?T--^WW’6’^ 

0 '0Wl4l^>ic*# ^13 Wn ^C?i 4‘Riii feff 'TTe I 


0 
O 


I 

♦iravlci TO ^?lfB ^ I ■’rtCTO 


w ^RU ^nccf I 

O TO*1? 'a(R« IFOTT ^^Ifi^lsi #lt^k9«i ^kk<jj ’RPT GWT OT*T 


^ I 


0 va|ft\5 ^jjlt ^fl[C I 

0 c5T-^snW^sTync^TO*^^!^f|?>n??^ 


i^.8 ^5r?piter ^ 

^ gGRwfl >5^ *113-? R«ct «it^ I 

^ C^lpR ^itC^ ^?W '^TTO ^ ^ITO TO 

I 

> c’lw^ inkc«u Rfw*^ i 

> tro 

^iJliT ^Vtl RRll ^l‘5W ^||c>W I 

> T'f tWIro I 



0 i^iiM -HWWj bW OTW cirarft<RW^ i 
o Rfl’lfi'fl^f^OT^Wi ftwfl I 

U «R5l^3t8 i 

♦ wPl*^ ^Riwin ^4c*i« fw ^ i adwt^iw ^(BIwa 

Wl 

♦ ♦fi? (5pf^ ^ tij^»r?Pti(i*fi*r ftoij^ >fl^CT) ^fi? i 

♦ ^1®!^ ^j^rIh I 

♦ ♦rtraapw ‘il'fw ^ll? *i^lw iJM I 

♦ yg?g gg»i^n? ^ ^ ^ I 

♦ ftftl >j«W W ’«n<fi^C<l* C#PT^^ I 

•nar ^5)^I4 i3H 

0 '<wi<^Pii^ iTT-^nW «^nf^ 1%^ c?*r i 

0 'flirw^PT^ Ph\ ^ I 

0 ^ftl?i I-i4i»^ «l%*^T c^ I 

0 C5^^»^ 1l^ Pift« ^! 

0 •RTTjw j 

0 wr*»i ^T®w w «51 ¥Rw c^ils cw i 

=> ^ *r*i*f^ *iI3*(H I 

^ 4lt^ ^ I 

^ cvPl*^ ^) 



W'ei 


P|4im 

(>) CSlft^ (^) ^sfliRT, {'d) ftPfs (d) 3}ft ^TO, ((^) '6lPfaiiJ {^) 

c»w, (<i) ’rmw c 85, (^) (^) (>o) (^^) 'aimlin, Ti^ 

(i«) c^rf^aH I 


bb’A 

^IjIh c^ai^ c^’f-OT «cD«i ^ <pflg« 

I ‘fl gNPjt«i« ^5ir ^ s»f[;lis ifl^ ftl^ CUPR ^WIT 

flFiT *1^1 Wfl R^H ^ I 


0 C^ftftl^?TO7TT??t 

^ (frt«r«W ftftx ctI^ I 
0 Sfcb^W 

0 awft»!^5f5nrft^fH^ I 

0 ‘MC'® ftt^ c»^Pic*iii ’on^lwfl 

0 4l»lC« liiSi W<H ft^fW « 

0 ^TOTIT, 'SIW^Ii!, PM^ I 

0 ^I5*^«|w iR^RsMtn ^llil« ’«|T;^I« J 

0 ctPiw5i CTCB ^fWI?/CT1> ^ I 





Hftt 


ikr.« ^ V(^ 

O '05jl¥Pi^ ♦iS^ifl ^ I 

Q ^w* Wwh?J5iS '®fr€ I 

O sRK W^T €|P|^C4^ Plcn*H1 ®lRii1n ^iPlMH «lift 
O ^{Wl3wi( ^*1? 1ll*IH 4il I 

o ’S I 

S1r,8 ’eilT#P!C^'3lil^®lW^W 
Q oiPpr ^ I 

tt C>lft»I RWMW ‘ilT^ ^flvsiw CW^ W) 
n feiMw iRi c5fiw I 

n ’<3fll«?Pl^ ftfOTfro ’ijhihh i 

a <d5l45pl»!C4 W oroffir w ftw ^ 

wr^N <ror Wft ^ i 

a ^ c^wr ^tft^r 

<.«^(.^4 ^\tA I 

wl5l 'Q OTfSt. 

> 'Q«14P^W« *i\'^ 'ai^'lkil Wl&*^ ^ I 

> ^WW ^l^k<u OT R^le«i ^ I 

> Pl4if5'» Pi’^t?; W I 

> ’iliaiH ’S R^iB'o ^ I 

^\r.^ fitftr^ tt l QHI 'l 

^ (»*^Pi»i C^^lT*r 'H?l'>rl W OT^PiuH’^l ftft Hh*i ^s I 

O W) ■Hli«i’^*i 

^ I 

^ ^iTf^ -plUlfl ^ I 







^ Pflw 5ftt.-^iRr TiT*r ^rt 

^ I 

v' I3<mwi c^T-’anW 4 ^«io? 1^ I 

^t*CT «,w«I^Tf ■hSI'vI ^ I 

v' ^piUifl c’lffit l%rw ^15*? RBiw I 

v' (i^'P'SiM (TWI 

✓ ^ ^fl?Rr *1? ^iT*T ^titwr ^ I 

^ «pkwfl ^iw *iSt^ ^ I 

SRn 'ai^^lw ftl^ 5OT ^ I 

✓ ♦[?Sgft^?T «!^<jlSl ^ W nil’ll OT“ I 

>br> 

0 I 

0 <p|gwfl 'a(<j»i^#j ^ I 

0 ^ksRi *lf3^M ^ I 

0 ^6 5®T ^6 •i'wk<^ ^t'JT 1%^ ^ Rft'o I 

0 ^y?:?f5^CT c^t^ <jiwrTt^!r»RW^ I 

0 ^ <[c^Rf« I 

0 55®r ^ ^ I 



’SRjm-is* 


(>) csPpr’Bi^, {^) ^f5i7, («) ftfSii (a) Sit ■??Rr, (t) wiffan 4jiPi«in, (*) 

Ptw, (s) cat, (►) (i) iff ’Iff, {>o) ajffa’, (») 's(jnf»’i (>^) 

(yo) IfTWi I 

Pl<l W ^6 









B V[5la«i ^^l5l l Hjk^ ^(Slww 'fiV 

^JPf 5|^ (Collect chuck) ^ \ 

B •5*|Chi ^S, ^ ^ 1 

B ^ ^5im ‘W (Xl^ HWRf ^ 

I 

B 1k9\\ ctPiotT C^RT \ 


OTf^PpT 

O «?t#f>r^l3%k -w) 

O "& VX i 

O xwjl4Pl-^(.^ Cff# ^K*i ^ ( 







O sftx R4»flHI ^ft*fl5 ^6 Sft 

<PW ^I^WJ ^-«|i$C W I 

o «?n^>ic4 'iijHl^w 9'^np*pr^ I 

O *fp# '9 ^Ww ^•’^iBTJ TO^Pl I 

ife.8 'S5t=1^P!5rc^^lft^aTW%T 

> csjPk hI5^« ^ I 

> {flPH PwHtT wRt*i I 

> I 



ft®- >JlA • ^(i4«IW (SftW C*f5^1W I 


> ftfOTftc^H>lflhh I 

> i9S (TWiiW 1^ '64ii«f?^wi! ^*Rr ^ip:^ iF^ii’f^ ^ 

TOT 15l¥l> i|T« I 

> ^ c^ ^n1¥^ *Tft^ w^Ri ‘ii?^ c^»w? 



iSi,^ g«T?i R41^ ’6 j3iPr 

n ^5il«fiPii»’n5j W|p^ I 

a ft1%^^fEl«s ^Tt^^FM I 

a •^Bii« ^ OT Wlo»i ^ I 

u R4iI5« ^ Pr OT 4? wxPt^iii C5fl> ^ i 
a fttw ♦tfiWH'^ 












Clear position 



fSar- ^h.s : l^csff^TOCTT^fPnCT^^RlWCTOT 1 

iji.-ij ft^«ff9raT’i*’’iswr 

^ apt WJW I 

^ 3R 5i^ce «I 

^ ^ ^ I *fc5twc*T ^fPiwfl ♦(f5rt^ 

^ I 

^ c>tPp?i^TOi’etn^Pww^ft^^1%5W»t^f^f5»'D»r^F^Rnr*^T^^i 







^ *1? tliR^it^ Trt? ftBw 'a?i •prai? cs'H'i ftw 

O ^j9 Mw ^ ftftl ^ I 

=> Til w'wra^r ^ »i3^ ctRr ^iRwRr ^c? cw 

?IWl 


Dear position 



Iws- ivtft <?tltK I 

iJi,^ ^tfUK-^^wr *CT 

0 ^tJ^^iw ^•^nW ’O hJ^i ^ I 

0 ^IS^iw ♦jthFT^ I 

0 JilJoWW ^llii« ^WT *iill*^i ^ I 

0 -nlS^«ks C*jf“R ^ I 

0 okflM 5nnr^iW^iW?r>t*iit^^ i 
0 cww*WB^^^i5^roiT^^cTOft®^T*ffhaT^ I 

i^.br 

♦ C^wlt GBH'O ( 

♦ 9»ji«ni ^ifS^ H^Ii ^ I 

♦ «?*r »il5^ fl ivok^ Pf(^« ^ ( 
















Pt4iM 

(>) ^5)^ (^ 'TOW Wlff ?f?r!»T AjitWH 4fCli (Double equal an^e 

mjUiog cutter) (^) ftPll (8) «lR«!« 4/lI»l*1B (^) ’olPftM OtW {^) (^) 

ctfi (V) (^) ^ (io) TjWT (») (I'd) ^TtTOF^ 

fflw(i8)Jit'^^(>e) oift^raWi 





feiv-^o.^ ? fifti^f5Rr (^)« I 


(^ WCT®f 41^1 C4st *^5© C4W I 'jrtt 8^^, 'bo® ^ bo® 

^ I •fft vlEk ^RT ^ I bo® «l^»i X^nh 

Wlw ^ t 

(^ ^fGlw ^ j 

(M) Hw ^8 f 

(^) >{|^'8jW ^ I 

(%) SS^S\9^ 4(5lW ^TRRIW ^ ^ l ¥f5H» 

’^■b? ^*HT^hisN ^kH(3-tt|^R«^^'Jl c^c^^fB^Pte i 

(t) RttiR^^’aiw^iw *fr*ff« 1 
00 ^3itWw»nc*if?*n»ji« I 
(w) ^w* i 

(ai) 

(ub) caww’TPBc^«tOTr^ ^^fblw ?II5 ^ i 



ctPR 5»I 




0 c*r^i^ ^f>us ^ c’f^tCT^nWi ^FRT ftnr cjcw ^ i 

0 I 

0 Sftl '^Iti^ilW «JP|^C4il Rc4^*il 'Altl^I?) ®*i? %-ff^ c»r-^ii®5 ^ I 

0 'fl?f^T’PW OTW fif^ ♦W ^ ?JT*rW ftw 'sjTjvpcf 

«( 

^0.8 #WT 

O (3pii( ttRt'in ’«ifl»^l’a I 

o ^5n5^nwt?r Tdf^ w ^55 %¥ 'ai^*u? «n^ €jrai«jw 

^IWWW * 

O ftfw TCT CT, «5t¥PtOTr ^ITC? 1%-s^OT ^rti 

^fi?^ c^?PRr ^nw w I 

^o,<t t'#T5| *6 C¥pR ctI&^ 

>) «flt4T^WiS *(1^ ftftl ^TW fiWbHf TO ^OTT TOJCTT 5ff CW 

TO'.fH.OT. R^IH^ I 

^) Pl4iI5« TOrf^ OT(RP M) 4?R'sh I 

'O) f^FC®? 'IRiVM ^ C5W ^ ^ Ww W I 

8) ’m^RT «RI %SlT c>j5 ^ TOTWW ’^ITT^RT ITO ^) 

^) t5Rt*Tfl l^-al'WJ ^jw^lw <p|3t«Ki «rc^ ‘iR5f q'oHiR 

^f 5 |Wil iiw ^ I (fSai: 



ffeir-^oA • 

tX iSPR ^ ^ 'il??. -5»plw« f^ ^ I «iwlwt*l ^ 1*^1 WH 

^ I dJft^Rf 5*fw c^t*r ‘irai ’o«i«fl^-n(»<p ^K ^I3t« ?j*w (ft® ? ^o.'s) < 



ftftv 


«iusi«ni*i cBftcfRT ^ I 


Trial Cut-equally large 
chamfer) 


ftU-^o.^ : ft-l|*'S eifSpBT I 

u OT»w w ^ ’^ire 'iHx CTPPf ^ TOf '8ife\c^ •itPtiliHW 

O ’Stn^f^PW ^fl»T7 ’W? ^ I 

o ^T®?r *Rr ftffror ^ ^ ♦pranr c^*w ^ ^ fro 

U ^ ^%-ihcwl M|!'¥! ^ i 

C ftftl ^ 4?^ iflPR *rt?¥j? TOT ^^<?\ 

OTK^*C^7tt I 

^.0.^ ^stftK-'^iT ^WT •raj •ifW^iW 

0 ^fS^lw c*T-^iW ^ •ifHff ^ t 

0 'e Pi«Hw 'i^l^l ^ i 

0 ^U^ok«^ RC«« fts^T ^ I 

0 hJI’^I ^ I 

0 wwT w^rW’trar'^iTn^iShn^i 

0 «?T#prc^n»n? I 

^o> «raw%‘^^^®r^n*R? 

^ 4ICW ’ift^ it5% ^ I 

^ ’PRTIPWT W W ^ I 

^ ’e 5»t ^WT fiRT ^ ^ I 

^ ^qcwira'OTW^ra^iT^ •htT^ I 

^ ^ Csrf^ '*j'#l^l(^ ^ WI 






1 ^ C ^: ^>^8 




«iajHlR)5i ^I^-si^ t>nl^«p ^R> 




B CTO*ff csiPtCT'^iw^9?p^?nir 

I 

0 if «P5ic'«^ '^iPi^pi «w«i« I 

0 if ’©iPj^pI 's^^slSl 5*Pr >3 saHlfi?! ®!Pi<p| i 

0 9^5 '9|Pl<I>l “qyjlSl W I 

-nlHw ^fW I 


0 




i.4, aifWlefH ’Si»[*f!li1 ^(S ^■»3aft«j:'t JlRsf, 

tflPR ^Ri^ln ilWI? ’S tijPli.'j I3<p»it'©l H^lfl «itfl1«?^i$i'»l ^Wra*f «pat'© ’ilw^ 

^ I R«R« ^I3vh ^iiT 'S cw ft^r^fsr i c^if^ 

<lfirw ^ C3C*f ^ (SftW •!T ■ftW "^ir, ^!? ^ ^ I 

csjftc^ OTi? *nf ftflf^ ^♦ra ^ 

?T^IWr I *i\'^Q9 I W '8 ^Tf^? ^ fvPi-1 ^ilT 

(.alt'll ^ I 'al’*il«»jli(.'© 

cw TO, (?*r«CT ♦Twrrc^r ^ I ^'STT^iOT ^ wr 

^nroiT <f^ ?t tot c?i^ Sp ’^f^ulwa ftp f?^lTO 

^T;^(r4 ^HCT iiTSRT TOWTS ^ I ii^ 2pPRr totc^ ^ Sp^»^ tot i 

"W^ ■■t^ *11^ •J?? *f|J? 'Wlw^« TO" ^C3, 'Jira' "TO ww i|^ 

^4l'h C^ C^ «k'ia ^ItTO^T "TO il^ 

^jT^ronr^ttnr^f^^srt^TO i 


3®!^ RalQ^ ^kc*Pt.^ vct'ia iJ^lfr 'aiwt ♦f?^^ ■jflJ TOJT 

«iis*jlt*ia ^ I il^f& ^ TOST ^ I ^C®I, 'TOS '55' ^ i 

a»l4s>ll <jakH yiT, c,*iI*chI "8 TOT I ^h?^? fiaf^'c ctPPT ^ 

TO^C5I%*raTO;^^TO^^« C^jpfJTTOfro^TO^l^ I 







CTPCT CS^r iTMiH Ai<\\ 

Sjfe CSlPtC*^ C^ C*f61ira «ij«i^j5j ^*1T ^5iPK ^TTOI ^ «1 <p 1« C^ SIS'®, <pwl 

C^ <i>«i^l5i ^?rf Sfp'9, OTsr «4ak(.-i ^f5?f CST65f ®fST. C^WI^ C^TW 

C^ ^ OTW OTIRTC^r6?IT5f^- 


ojf^ cw c^aw ^ <Mi 4,wh 

o 1Ww csrf^ COT (7TWT I COT ftrff ^ ^ 

liVpl^ COT C*f€TO 9is^l, COTRT ’iIii*jH *<3 ^51?I 

o ftfSS 'ftiira c^rf^OT COT c'fOT’ Sfra i €Wcsr (,4iPtw cot c*T' 6^ c^Wi^ 

COTTf^ ^ OT*Tt ^C9 C^W ftc^ ^C? I 'flOTJ C^Rot^ t»iPi«i» ?T 'aik^i OT OT, 
C^H«% ^fSriOT WRCT I sJIotI? i£WfS COT CF€in^ TOT 

PjPfs l^ur? *1?^ COT Itot RPft ^tc^r c*w OTt 56^ i ^ciOTt? (a 
aOTRT '6 1?^ aC®ITC3OTT^5tC^ COT CF'4^ «f9« ^ i p!afi«*oli? ^hln 
COT ^ ^ a^ C<ilWI 'fOT cotIfc^ot * 

o ac?n^^ ^jfefro COTT CF^ ’RT i ac^ C^rPtW w ft*¥ C^W TOT 

**ffOTr ^ ^ I rww TracOT ^rw c^Wf cot c^otri tot to uw^ 

*TO I ’qi.«^T>l COT aOTC^ TT Iror ®HR5«» •ifipiK COT R^jfi'® 5ITOir 

TO^nC^^'TOTOl^^^^COT C?Pt ®H*W ♦ff'STTTCT I 

O COT^r CVplC^T COT C'TS^IRrOTr^OTTTORrTOfTFT ^OTTOtTO^TOTOT^OT I 

o <\M(,9 ’to^ wn c^pmiRa cot ^ I a^Rra tot c^hIu cat ^ oti 

I C^ C^OTf OTFT ^OTM^ TT ^ifOT COT TOTO C*IC^ TT^ I C^lOT OTT ?OT 
COT TO?J? OT 5Rr I ‘iRI WT R»Jll3t ’TlilCTO. COT OTITORT16®^ « HlPlC'^ 
aOTTO ^liiwi OT!^ ww aT^ ^ cuPlwi) tot ott ^ifw^ TO« Rfii'* 

TS^ I 

O TOT TO5JT ^ ^CT TOT ^lOT C^Wlftr COT TOTO TOT 

®f5^ I 



C»PH ^*1 




C5»r o^win 

'aii^R^ •*?J?}3 h 1 C^WfRl I l,«{f-lt*is 

C^ ^ITI ^iT tsipfl 5|MC^ ’CT C^fOTR Wlf?^ 
I 

OWflHi 'flM|il5,^ WP|W< ftSjPlR^ R*HWP|W HW Wl W® 

♦ «(f%f& ?ww!w (^wipr, ’ffiw, ft) «rcflw% cw ^nto? ft»TT ftrafiw cwr 1c'ww 

Jwwrora ’TOT ^Iftl^ fflw <rCT c^w? (.♦ic^*iii 
cw CH^C'* \ t^lwl Zwi»jiwiJ COT* c®)c**i fSwri* ft^ c*w c*t^ 

CSIPR IWTTO >1*1|R*IHC*1 (Viscosity) ftWJ '•fftW C«5^ C5W i 

♦ CTSt ?r R ^tTC?r TO TO fiPTO TOT (irowK^ cro 

ifMTO *fW?^S5^ ^^‘-41^ ^»fl? Ir^^K«IWNC^ ♦ifiTOTOW^ I 

♦ ?TOTO TO TO CTO ItoRT TOlft TOflOT 

W’lft HjleRPfS TOT C*T*W^R '5C5 I 

♦ 'TOtftWIWW CTO (JfOTO TOTO^ TO!^ C^mCsRTO^ AfTO CTO 

HliahH« TOTf ^JKV i rf%TO CTO C^lftlPT "^rsTO Rp^lws 

^R4« to To I fv^Tflft TOW TO ft^ TO R CTO ®^1C4 TO 

ftnfti TO?r TOiftf ^icTO Stow TOC5 

‘iW CSlTO® ^ TOlTOTO*f ^ 

IVtls c?6?t51S^ I 

♦ ^fCTO-*TOtft“ ftroW TOC? ftRT ?C? I CTO ftTOC^ ’’TO? ^fTO TOT 
CsPH CSW-CTO I *fTO ftroC^ TOC*r (SPt-CTORr TOS? TOlftc? C*Wt c? 
TOTTOTOrOT«l?lft^TO?i (SFT-cTOW TO TO*! ^ ^fiWRI TOWTO i 

♦ TO?I? CTO TO R ^iraW ^ TO»r CTO ^ TOTO <pi9 W ^ «TO TO 

TORCTO ^ TOTSFW ?T TOITO TO? C^ TO*? ?ICT TOTOiC? ?TO TOTO TO^-OT 

TOIOT CTO ftc^ TO I ^ ftpR. csiWw?t ffrft ’wro tocto 

IC5TO- ft-»ii? ^Sto ^inroro TO^incTO to* totw? ^*ipi«iw ft'^^si? ^TTOtcro 
TO- ^ ’ITO TO ^fftro TOTO5? 5^?t ftc? TOCW TO? ^ffTOI? ?SW TO? TO CTO C5TO 
TO ftc? ft?l1lR TO?CTOTO TO»r TOC^ TO? TOftC? ftC^ ?? I *& TO^TTOPW 
?WW^|ft?TTO ^ft?tftXTO?C?^^RlTO5??WTO?TO I 

^ «TO?TOtfTOTCT!?*Jj:^TOOTTO?*ffilTO?TO?CTOC?TOrr1SftV| 


TOfTR'do* OJftsr^TOTOTO-^ 

























^ cvlft 




♦ U, C*W^ 1%-OT ttiPigelS^ CB^ |c, »w1w ^ €l^fe 

RsI^R'* Rhi 

0 CsrfBiT fifl|R?,-til t«t*i« OTCo»j t»Ht« '^ja' I t^icw C’CT i^’e* 

CW CBl?r C^OTf «?Mlii ’a?ht'P ^3^ I 

0 €WH 8tw *lJl¥B(& ^ c^ %5r c^rat?*n ^‘iHi crtw c«5r cff8^ ^ 

•T 5^VO C*f6TO ^fldi*«j ^i^ifi «i|<pw 

COT ftRT 

0 c«n 'iRl^M ^ COT ’TT COT, 1^ OT ^TW ^ ^ OT ^ 
cwu COT ^ ^ C^TC^ 1^ W OTCe <il^ •ft OT COT COT C^C^T ftCJT 

"JottOT^’ p OTreiw ♦rtlOTr COT OTTO OTI 

0 W^'ll COTPT'SW^nW W!W^W1 OT®w1OT‘TCT’I 

>,>9 ctPPt 

a c*jPi(.*n CT OT*r OTW OT^, OTOT, ftOT ‘pro? *nw <?ft ^^?OT 

•*ili|%l« C^OT^nTOT’ft^fTOCOTftry^C^ I 

a CBftCOT ®*Rr cOT ftOT ^fC?T ^OTRT ^nc^ft ftfOT ^iftOTr COTOT OTI 

ftOT ^ ’jt.i^ ipift-fiflili?, c^ 

a OTW ft’-'fl? ^rw ^ ftOT ^ c’lftcv w <nw OT i 
OTr®f, ^ ^ ?r*OT ’Q c*jftc^ ^!OT ^<c*Rr 

OT#!C»^ (Aligmnent) sft C«lft^ f^iOTT’ft ^ ^ I 

a CTOT OTl?’ tOT'W COT ^ ^ OTTO’fOT C^lPlCTr OTBICOT11^ 

OTi^rtftrc^OTfiiTO^riiOTTTO^^fcsr’6 cototitoototot toto[ 

^ ^ OTT »t3TOTlft»r ^8 OTTO Otto COT OTITOOT WSr 
^iftOTTOTtTOTi C^^OTT ftf^ ^TO*f ftroc^ C^ 'W^itCOT •vHIwi 
^WTO OTT COT OTTO®? il^IC? iHwl? OTT ??TO i 

TO*r, RslQt^WC^M *IWWC^i* totoi^ 

TO TO OT»r C?ftTO *& ^^iOT OTf tw C??OT OTW TO pro ftft TOW 

?C*ft^TOT8 ^nFOTraKftOT'5^ I 







U ^ ^ IW I KCV t>H l CHN ^ C ^lf^CH^ WI^HWTp 

<fl^ C^f^lOTT i^R>fl 'ai<P*R R«['®'o[ Hit’ll "^ilt i ^JOTT 5RT ’’TW 

CWTRf ilWlWf ♦nw I TOT TOfT ^TWW, ftW? 

«i^niPT5TtTOr^*n^ 

'a||*«ll^ CSlft^ ^ ptftw ^ CSJPK^ ^IW ^ ^TOT C5lPlC*T C*r 

«if4wl<^ (Anti-friction bearings) ^SPHTJ^RT CW OT^eiD? tiW 

TO TOf <V ^W C*W I 

Q C^ TO*T CSiPiPT CJ#^ ^ ctPPT <3^ ^ ^ tTT 

€TOr *iffivRr '6 OT5fri^?r *RrTO*Tt^cs cw «^iRw wrto i oi^tt 

"^ItiWlI ^W’^TO‘^WiC*rl3^SijW <TO?tTOl^^ 

t^5f^*lfWTOf^TOtWCSlf*TO^^?»*f CT^TO'e ctPIPSTO! TOTTO^RT 
’IW^SiW^TOrTO I 

i.8 Wlll^'^'^ Itiw Pi^sJWPl 

•MW JJRhWI I ft^TOf^8|TO^5^ 

TOTOIT- 

(^ C^'SW^W 

CTOlfikJ^TTOf^SftTOTOWTOCTTOl ‘^RTTOfT CTPT^T^’WWTOTOTOTOF 
'cRt^n^i R«f(5 »a^ *i4iwi»«i 5>s«Jv5ni ^^oi TjST «Hv© I c*r®% 

TO TO TO ^J^TO TO ’©fiwn TO •S^K weft TO TO TO TO TOTO TOW to 
CTeft ftw Tow ew i ww ^iwiroro ewt to’Bw ^nSKir tow i 

^wcTOWTOWTOW, wiwr5*TWTOrwiwt5w?r^We?wreiw^i 

(^ OTft^^TOTOfRTTO^' 

WftW TOf TORI 5t?ie crofts 5e?!WftTO?TO^TOeTO^ TOW TO I wen- WftCSRT^lW- 
♦nw tSftwe TOff TOer eiroerot ®-w ?f €(wien?T ^iwfw f^we ♦iwflsr to^ 

Tow I TOTIRT ‘6>i*i«lw TOW eje "^nw ftw WlWt «HR ?T TO*nft ^ 

^eTOTO*^ *itw I TO TO ^TO*5*r, wftw? TOrTetw ^weftRjpfTOte to^ i 

ftror TOW TOir 5*r ww TOT Jew ^jw TOW TO ^nw erc?T TOe TOT efw’t I 

wfte cBfro, wPw evetf (S', ww wftwe ww ^roft enrow Jrow Itotw tot 

CTW*TO I 

(1) ?»rTOsrTO^*f 

^ «iww Jew i Jwe tot •ntjHn?® ftfft eiTOte ew eiftw eww ew i 
Jto «a??, csieftfti Jeew tot Jto ise etw TOt etw et i wwtfti, Jeew « 

TOT TOTO‘flei eiJH JtoW ^pW *plTOTOTOMW TOTO*W TO^T TOW 







I ?st 11^ »flW C*R C^tCTI ’^WXW ^ ^ W OTO ^S’^tRs 

g’SRTBiCT TOT «irai«w 'si^fftM COT ^ i^ 1*tar ^wiTtw ^T'f^retw ^nftra 
fli^w ^ I ♦rtv ^njTOT^^nwTnCTT ♦ifliiW tot cot^Sw 


c^ ^ flCTTOT 5»R^ OTT^ ^l 

<ja'n|Iit<p 5»iwlw i 5*^ tnP^ ^C8| ^ 

*ifihiK5*n^t^ cFct c^WT^ iftPf*^tc«F5rtJ^5»^ c^ ^wk} \ 

^ 'fl^ ^a'Htii Pvt,*ia '5JWT ^WT \ 

^ IICswJOT? C^Cff5*^f^5iTOOTr5RR3T^^5*r •UTCOT’f!'e?T?T? I *fTlCOT 

IW TOT ifl ilT’JT ! 

^ ’JOT ^JOT'5lCT TOV ^PlW ^Nt l aJCTOT Rl^^«IW CT’f 

OTt c^i^ ’ftc?r I 

^ R|%tj *ql5uw« i?Npo l 

^ Rl^ OTI? ^ ^rftcwfScOT •w ?^OT WIi fte Rft% ftCOT 

OTTC^’flCTl 

4jt^ft^^pOT«1WWIW^rT«W4jt?3%^^^?OT^TOTRrOTT^ I 

C^ Ifl^ *fl^ VWf ftft* ^ ViiroRiUW lil^ ilWC^ C^CTCOT ■fOT 

^JOT!^ OTT I ^ t^IC^ OTCW COT'J^COT CTOT ?T «ni^ ^ « 
•ffiivt^ 4nc44 ftPfOT 4w ?r<c«i v^ vt*tiv!»( Prtinc^ ot i 

^ ftRn^SfRPrOT^ OTft ^JOT^OT I ^5JW? 5*r’TOT'ff C9W filftl OlPfCTT ^HOTRT 

^jOTOTTSftr I 


^ OT CSJPTCSWOT « OTT C^fftlOT R^'5^’11 'ftC^^TOTOTT^SfS^ i 



ft!lI->.> s 5*TRlrt?flreOT*nfe s C^JW^pjRTUTOT^rfOTOT’nfT 








s 5»r iilV« 5 *iji fta’-^.s s 



ftar-i.tf i 6^ OT ffiar-y^ j 5*i ^jIw sPre ffiar-^.^: ^*1 ^R*® 

3BjIc?j fi«i RTS I iim «iR"sfScw I 

i.ff «HI*lll^ RflM'SM 

(^ ^ i4n -nw^ln R^^-n^V 

O VlWiI life 4ilC* t4*lWX>IC4 fflPR cURw 0* <M I 

O dw linR^ ^I*W v^M li^iRit w^<i i 

♦ 'RWffilWll^ilMI MAKiVi OTf CTft^ W*l4ill 

^ CWC1 *nw, ^ »iwi^ v'* ^iror i 














ftRr 




♦ OT RiIMh I ?^’5*ITcrtOTr ^ C*IH1^ 

*ftt?r j i£i^«J<Wf&*CT (?Pf ‘*i>k*i« ^JWT CR*fftC^ ^[i 5f&« I 

^ ciTCSf <TO 4ifiij ^nrr I®w f6^ C5TW5I f@ii4 ^t's?T tB*w ■ 5 ^ 
CBNW ^?W C5Wf& WlW w I 

♦ <fl^ TO?r ♦fftw TOT cww WT w ft’WFw I OT-9ft ^ 5Pnr ^pw 

■3TW «r%?r CTUT ^ ^w* I ^ 

5i*!?r«twT 1 

’e«[«fRt^?i *ttt? vstn^ ^l>®r ^?IT 5^« I 

(^ Wf%-< ^<«JW '>P*«!f'*lil 

B «wl« »iHlwl $fS« ^ I %5j^‘lit? ^ 

'3<>i‘5|9CTt4si ■^l^« I 'sft HRl^ ^ ^ W 

B ftpR, ’pjpiw »iH(»il SG'o 1 ^t'si 

♦tror I 

B ^fRRRf ^twil? ^1^ ^ fNiT c^r^nr $15^ ^ I ^1?*f 

»a^^?RRr<wr^c*w ♦fieri 

B t.^lPH Tl!^ W, ‘aila^fl, ^TCTIPBT 

B ^sjPr 5I^ ^«1h P*i®, ’^1^1 ^W» ^5^ I 

B filPn CTPw^Pi^m 

c®c»9 c^*nen 

(^ wHHh -n'o^^h 

♦ c’^*ff?r wi «j>«i« Tj!^ njT^, 5»iw.«, 5 *t, ’6TO^Ppr, njw 

*j?’©lw titB Rq« j 

♦ ^i5r ft*r •‘itS^is 5[5« *55^ '*!t I «p1«h i 

ksMsi -^Wt,N> f&*r Hli^h ♦rter i 

♦ o*if^ ^*f!er*R?ra‘ ^♦nerBin!^ ♦wpt ♦ift^ ^j? i ^tw 

^rfs^ fF*pT uMs I 

♦ wr 5®T ^ ^ wt ^*rter ^8iW5 

♦ftei I ^irPfc^ ^Bl ’tl«^»i 'TOf iRi c^rt^ ^r!^? ft ^ ♦jiftf^^rc® 

^ I 










0 sf»t«T5T i5r3p^ ^ I ^ ^ 

■TOT I 

0 (;5if^^^3f?r •ii'llwl I 

0 «g|«^Pi(^'a ®*Rr ^IT^ fFtol Qpg|w»! ♦ift^ i 

0 ^Bfaj 2^ ^ ’SlW^ ^^C'* 

^ I 

0 w*i« I 

0 c^ic^r ?i ^^PTra*f SfJ'® ^ i 

«RplW-> 

’^fdPwsTJ 

i. ®wl«i51s fic,*THIsPi (,»ii'ok«i«p iW ^ i 

c?^ 's«ic<Ai 5fSRi ?Kf? ^ISrh 1^ I 

' 9 . i,«^Plt,*i ^I’Sf «4a^lf« 5lN!il «ll«*sl -i^u^(,'*i 1%«f i 

8. ^ cOT^T??i?ft«f I 
a. c^ i,^jI^ •nW'si^ i 

'ij. I 

S. CSift*? ?T fr’f I 

V. «il5»^ja ^v&<f'©ln R«i«T5pi i 

^wiHft^ «W 

Rl^ <i«HlIit,'o *ijl^5j|Pi C^ C?«TO I 

«iQc<pI 5^ oif^ cpfWf? <\i<\\\ ^ I 

'®, ’HR^Ifl-’nRo^fl ^r*fRTRflaihft I 

<t. RI^ Rumcl^ (,<fr^ I 



^»onr-^ 

(Knmliiig on Lotii^ 


O (Konribi^ 

Wo MiiWi ii)i"i, cwfl viw o n&p nil *iM om yowii wi ^ 

^tw^lil <l5o> oft ▼fBh olow wr I ooft wr wTjfr oofli 
Miui m fHii ftnofl?! ^ I oft^iftwwoflw^,ftir^wtNrtL^ wow ofl^onWwT 
«i(frfton;ftQlo 4^nftl(MbONiQ^ 0 WTWl WWW 
^1 

CHUCK 



>«0#!^ flitaff 

fAft ijfli ^ilffis iK« 1^19vil 


0 Olnv^|SV(^|Pf^(DkmMdPiaBiiLKiniriiD^ 
O ci|ft »rttf ffltiMgtit Pattern gfturthfg^ 

O Pitta Efflvli^ 

















D CTi5f^tPft(C<»raeKiiuriiog) 
tJ ISli^li* 'Sffflx (Medium Knurling) 
0 (Fine Knorting) 



^'s WIm «iQMi 

9’HI«IJ| RmhI 

Si t'iXC >5^ (.^¥5 wlnlii Mb*) ■«{.» 



fw-^8 J nlWV whh 





i niPfe 






(Tot ***iKif"i*^ 


^8^ 





i=> vic«1l 8WX F Wl?l t«Wli ^1|t« ^ I 

0 ftl%s5Tir OTOTT^sffMft^^cifrjt CilHlirft^W^rc^'55^ 

^ C^Taf ciijcmil ^rj* C fiRr® i.«iM tflJ"Tl« R4tw I 

^8 S|lf8ft ct'U'SIH 





^l^p|(?in ‘W €|t^ ^ Rw&*ll ^ I *RIt 

^ ?*T c*rtt# «niRr ’iif^ W41 m js \ ^ «nw d5^»i^ 

^rWflf c*re5T«i^?.l4i bM (.♦iicjB 























^ 6 ^ 


’TTW \ ^^3Wc’t^ ciit*r 

*?«(,« ^ •Tlf^ cw!ir si<*MC'‘f i ^ 

5^T ^ pT c»^sllT I ^nWt c?n^c^ «nf^ Rri^ 

^STO ^€?n? ♦RT P^«^C9» ^]?W ^ l 'aicBlt^jW 

fw ^ I RlWi raicna ^ >i)^ ^SR*0?; ^if&t 

>5..^ •tt^-'iRr c^&ifl ®w »ipr ^ 

O C*I FH«»i Pm^ ^?rr ^ ♦TlffVk£Rl ^1? i£R^ of^kH FHw 

1^^R<fH I 

O W*!J fij% fiRtS ^o-\&o Pil5iii <a^ 1^ "if^^^PMS 

’eRT €|f^ Rl^WR ^ I 

O ^l«i.<^ Pm^ 'Qq|«iFl;^5i ^Jpr 'q^MjSl ^HilPf liR <il?11TH <j>nc« I 
O ^7l1ift“<iRr1^ = o.(t X RPft whkns 1%F ^<1^9 ! 

sw ^ c*w ^r, Rif^ 5^w ^c?r <pc^ 

^ I csif^ c>if^w ^r®w ^tw riW^ r 

ww csipR ohic’fl "^ic? I ^rw ^snCTi ^*1)1^ ?i ^Q<,s»^ i 









^ 5Ilfift-(ii?r csf^ ^ aRsm 7 

«. »nWx-^ ? 

8. *Tlf»ft-OT»i'5|<i'ol 5(41'^ ^ I 

>. H)|w|«( ^ fif^RT 'a ^ ? 

^ 5nPft-OT ’C 7 

’O. ’Tlf^-^ ^ ^ <0^ 1^ ^ I 

W5fl^r^«r?( 

>. ^c^wnr?jsf Pi^k*i I 

^ ’TlW? C5j6w*t 



W^-'9 

HffT f^»hi (Jigs and Fixture) 


1ipr(Jig) 

^t 1ip*T ?IW‘ 5^ ^ Rwi I ^*?7r 

la^ W4it*i ^ w<-i 

®^*rf^R C’Rjff ^ I ^ ^ W% 'W I «K^ 

’TOT lij Rhu^ WT spilf^^ fi«i5,^ ^a^'S^r ■Hfiph^ii ^ 

^sh) ^i^'9 ^ I *ll^ •pI^'w ^R®T ^ iSpiw :PilP*i^-^ ^ITOCT* "^TW 

^Tfi^TCT^I C^WT C*lftf^ 'fl(*IIW*tWi1 ’IWftOTTiJOT *[CT»r 4<IWI 

OT ^WT'^U^ I ^ ®*T CSJPtO'RT aff* 1$^ frllT 

15i*ct Sott %5 ’rtp# ^ ^ • fir*r 5^ 

■’TW^PW l3)lPi«,?'8jtR li^s ftp*f I <flfl> ^w«l« fiffifli 

^*lft^S’*W *)lfifV ^*l5i tCTrtPT *tcy ^ I wn,*i (JftOTT ^!W 

ftpr-'<Rr«Wac®*f 

■^owis^fl'l fe’I'S *flJI« 'Sll'M fl'f'll Rw C'TCTtXf'ir 

(i) «fl?ftPf(PUteJig) 



9^~'9.^ I c:f^%n 





















(O inimt^(ClLaimelJlg) 

iit ^5ipj% ^riww? 

^JtPFT lifCW few TOT W ’IWCTT ^ ^ ^ t 

(vd) m\W^\* ^ (Diameter Jig) 

CT'PTPfBT(C ylindrical)^ t»(HMii (Spherical) (Radial 

Hole) 'alalR^ls ^ ^ i qt^w TOT jpjIPH^ crf? ^lilT 

TTI ^TPTI^ ^31 (Radially) U^ ^ UpW ^RlMl^'* HbW^T ?f 1Wl 
>|«li| ^1 Wl 

(3) ^1irr(BoxJig) 

TO «|»i|i| «NII ^ I Rf4*| ^JlW*l 

te ^ fipt w I 



f8ar-tt.< s 


(ji) l®l^ fil*l 9^eaf Jig) 

«tTO f^-^a (Hinge)-^ ^IWOT ^I^IISc^ ’5|*Rt ^RT ftTOT ^ 

^Rw CT?'TOr «iW I ^i 

‘^•r ^"l* ’iI5®iPi'« TO* ft*'’ ft? I Iwla aWK •rt w, ^i15^ ftror ^1^ 
«iil¥Plwd 4W'* •twPr ^ftor ^Wr w *11? ^ aJirt W^hiIDi 4ariw c*T*it c^nr, 
vi>i <^1 ^iw ftn ^PWf *rw I 














ctPk 5*r 




(^) (Ring Jig) 

C*tt*T •n?*f ^ ‘Qf#’ {Flange)-‘i3? ^*1? 1i*T ^ TOT •ifittflPTS’ ®*T TOT ‘flft 





(H) 

?5J TO!5f ’q|^fl5i ftpf ^ TOJW ftj ^ ( ^TTO*^ c,«jHIw 

TO C’TflPT TOTO 'TOt TO I TOTSKTO f^TO fro TOPTft %* TOT 

«IW iTOl ^pr 1S& 15(TO tot ^TIW I^Xil Rok'ii TO* t 

'IJC^ tPl^ ^ I Jolt TOC« TO ’TO? iRl CTOS t *3 



fws^.8 :*fJt^fiW 


(\r) cBliCa^ Snl 

TOTTO*T ^CTO TOT d^sica? IftCTO Ppft*r ’P? fifCST^^f ^VTfl TOIfR?? ffe 

I CflBw fl^TCS/5 Ivnw TOTO TOT TOfroS ®TO TOT spjlH ^ TOT u^kH! '•flTO 

CTOCSfr-TO Ite TOTO *fft^lTOT TOPT 

















ASb- 





(i) 

1if ^ww5C't5TOfiRf^?R^^<lCTi <N?r fin 

Rtb^THff 

CTOT IVw Iff ^*i«i^*w wr CS^^’nR^^h'rf^OT^fCS^ 
^^1 ifl^iTiarftw^ Rftii <£Rt *fV'AW Rl^ 

Wb Rtf ^c« ^RR #« «il4i 11^ uif^CH ^ ^ 

^tTO%l,ftF*f, ftK¥^WW #M1lmHfl'fflfCar^i|44j H4 I 



f5ar-«.^ 8 ^•iWkftKftW 
















csiR*r5*r 




(io) 1^ : ft!’! ^®W5 ^iPlIijJ^ ffef&w ?»& W 

^ I 5*^ fisri?*!l« *« 5*^ «!B6^ ^Itew *fTC^ l ^ (itHu 

^ ®MC4 iiW, f6*r OTHlW ^RNI« WtW 

<liwf IwiPi'ft >i**pf'?v<iwI%st^ 

^sJW ^ 5 ljl(,^ ^TtW I ^ Ctifr ^ ^[pK 'TOT 



tte-C.S : Wf^^lc^ (^ 


J ^RHRT ^W ^Wl^r*W C5tTH“ ^ftS^ *RIRr 

^ttw I -nhlu-f ^ 'iMIt^ln j ^9 «fl% fifC^ftc*W >5iiyi« gv Iw*siifln 

SPiiPH?, ^5t ^ I ^ <p|4t 5I ^p59r ^Hkil 99 1 

pn^ PlPhH^ ijl^K P 55R%r uIaIoth ^CT P5POT I 'rftPW 

^ ^ ^Pinr TO I 'ww ♦iw IprtsiT ^ ^ 

i5j^s ^ (TOT5*Rr CT* wfcnl •ifv *jRj«ri<f ^nr i ftK’t csic5f^^^Pf^ i 

I ^Wlp c^ Cffl> Pew wre M9t7iT TOTO TO ^nw I 





TOr»Rv>^ c5jft*T?»rwBPiaw 








>0.0 (Uses of Jig) 

ftnt ^\A9i< ^ TiT- 
^ ^Hkii-l*i (Drilling Operation) 

^ (Reaming Operation) 

*=^ ttyif^^^TWR (Tapping Operation) i 


va-S 33 ^ « 

<)*S^lWil 

SI ®^fS^i(.'i ^ ’pnr ^\ 

0 5 ®!% ^ ^ ^ MilF W I 

0 ^ «p|4<1'«5i ^riB'Pk’l «iwl9r5l«i ^?IT "TO 1 

0 ^r?rRrwtT^n^TOVi 

(St't 

O (Production)-^ CTOT 1 

O ftPf ^sft ^ I 

O fe*!? (ife'AW I’lCT «£J^ ^ 

«<ii«] wr-wf I 

0.<? (Fixture) 

C5rf^ ^53Rr TOT fSpfCSRT ’TIW tjfTOIW C*J ^Uril 

I OlpR <1^, Rp^^lwn e ^rilwww« %•(? ^Pt^W ■^TOT 'TOT 1 ^l15t 

J’T ^ OTW 6?|^>ICO «JW^ *1^9 ISW^ ^irf& 

0.^> f^«blM^ (af^l^W 

(,»jpi(,»i« <p|twfl «IM1% '««^*nk-fl Rp-aplfl fesit^r ^ ^ «n^ i fta&ln 

’MW? C*fW, esfl?, AM RIH^, ‘f^ ?! s^pRPil ?®nf? ?WRr ?t^ I 

'^T?!? 1?1^ c^ 5^ ^ ?mwf ?Rr c??5r- 

fiiPrt 1gpR c*ff^f^bw ?'i)jiR I 






► ^*1 fM&lf 

^ c^tSxI^hw^ 

► aif^wvn 

► ottI^ww 

► 

Wll.^ f^llM4 

CWlIt»T(j»w»>^^V W^TOT^t^HWOTCTf^lftl 

ffli ^1 w «ilwi ^1% w ciPct 

w c>iit ffftw ^Wtpffw ^ w I’wiwH 

ftWWlW^OT# W^ft¥ OTW <7lWPlW W•irfftW ^fiWW W 

irt¥ii ^«iT ^iww "V ^wr‘¥t^wtv wtl^ wff w •k? wi 

ftPft w ^hott cfItiK wi #l4wi 

^ ^ ViW Hv ^ I 





t4^ <TOTl^HWftSn^flrrai^lW^1iv dW^I^WlV OTTO"f 
po ^1'oifll'O ( 







W c^. (<0 ^p&, 00 c'Twftt *3 (•) c*i%^^HyM i 

Wnftww 4#® »i*iw ^ »ifl* »i)c¥h cri5 wi Rflf’* i 
dftOTrwBr^!WfiR»rTO owr(R«fBmioe l-ii»)ft*iW 

IV H^T WT ¥1T <Il¥, ftlWW ctW IW 

CTf^pflT flftwf (ft’-^nJhr iftw) ^flhFtwf w i ftftv ftiwr ^^pror wT 

Wiv j ^PT fNt ifwfff w, w TO* ^ 

^ilifT flw I iWit^ft^r ’TWOT flll%i1^i¥Br I 

^ •HCTf ftufif iWwtOTT W ^ I 



I UPw^ IH^14 






TOT -?Nr^w RR?j| ‘at<i^l« Locate ^ TO >PMS ^ ^TOT 

aft1^»TOI^<WTOl^C3^^*R15^TOTOT^C*^^ 6W*JI «l i 

CTtS^I^TOBr 

Apr ftw ?r 19^ f^9JTO5? TO (?t;Si ftsretwfl tow tot, '?r 

I ^*W RtoK few C^lfe ^*lTO*i»T TOT TO TOT TO i 

TOTCTO^T TOW® fe COT, f9% Olfe, OT, C^tfe (?lfe, ®Tltfet»f ^ C^tf&V fe 

%®nf^C^PfCTOTOIOTTOWTOWTOl ^WC^lStfl%TOTTO*rCSJP?OTCOTliria^l WIWID 4 
^W¥lfe<nw, C^lftlTOWTO®WTOT? WWl!t5w^lfeTOfe‘<nw®TO¥ WOT 1 





(Mm TOW 

C^TfefTOTOfet?OTTOT*TTOT Wft^felTOWTOtirTO^ GJ^WTOTOTTO l 'twffiwfe 

feTOTO?r 1 ^TOl^ C^lfe|®FW TOTORTTOiT I TO 7 WI 

GOT TOCT? ftTOR TOTO TOT ®t TO?r TORT TOPTO ®OT wPlc^a TOW? 
%OT?T »«wfl ®TO I 

p5-i*ti 31 ftflshi 

C*rflMfFI? wPlOTT <5RiTO 'i<|l5R»tS ^f^WW Wlft^ TO? CSiftRlTOTTO, ^ 

wriJirl^PTORW rfSOTtfift^TORTOTTO^ 1 ifl^fi^TOlW^T^f^RTTOTO ^iffTO^OT ClflTTOT 
*ij5® I TOw?^TOTO^^*^TOtcTOOTr?n*R®ft ‘iraTOic??®ftTOWTO?t^^TOW% ‘TO^ 
^SfePlWT wife TOT TO I WF ?pr ^I^IWJ fefBTCTO TO®^ OTTO TOR TOT 

















i«%C^ 2 ^ ^ «SK^ I 

^|5l^i w^»1wi« base’^vs?i^il^ b'iId*^ 'S •nhc.*i« 5l^« «an •ilv^klw 9n\o^ 

^ ^ ^ ^ I > r 0iifc^ ^^*1? -m «il%i& It-S? ^ oi^ ^ps 

«fCTl 




JHT OT T ^JtC? *S^ TjlT?Wf*T dJfi'T T Cfl^ XfPT 

wftroiw t*ro5% ^ ^ I ^fm ^ tRnTT^r <ii 

c?f^ c»it^ 

5*r c^TO ^<\\M >il5^^iw *JTO w ^srsjT#^ 

sre,^'® I %J 5 r ’art^if-TO^ ^ ^ *ttw i w?w 

^ CVUff S’HWl’?! I 



• ’TOWlW (3#?, 


• ^SR^J^SHgrfFt 


11 jl 























5it»itiFt^ gifS^-ifl 1%5 c*l^ 

f<f»^ok«fl fifWpSFT'^^ I ^k«ra ^F?T 

> !>i**l*l csPfip^w^ 

qtfSi 

»iwiiwi €lf% ^5!T R^-I«i I ^ 

^**0? I ‘4iI5t^ ^wsv’oit^j W% «p«c© w, (3ifH’5r*iTC?p*i^Rr 

^TOf *8W nHi»« ^ I ^T^tiW Wi&S’ €(f^C5tW (Fixedstop) ^ 

jRWTOr«45r(Siq)port ^Tfti c^^rap# P i < i Q^ 1^ ^ i tq 

•1^31 d at^ *ildc^ dNt'* ^ I aifti-<fl? 

^ t^WI f^Sprst ?T ®PPlfl5Pr (any slipping or tilting of tiw part) 3 fOT 
'□i|5u<5» ^rt'OTRT ^ I 

t*in (^^otsi (Lathe fixtares) 

cw ^ ^ ^ ^mronr 

ww, CTw- in^ Pilt«,s wif ^ wK-i t'o>iPi ^n*K ^ ^ 

m (^Wd I^W^Wd ^ 

^ fll!%ai*ii cvtss^ eiww ^i 4 tpft c^isif ftww 

4I4^ ^iK?i c>ierti ftijpi ^ flwK 

-Wo^- 

jj pj-^ »£I^ '^•i>h} I»wl?»i <pn?,« C^SSjfr 

«i«k^ fF^lT^^Wr (loose)^^! 

o W'ft csiRft^ 

Q ^ 'olu^Mw I '«ifial^'® ’«)Mwa fiti3l« 

’em ^tfl flfw ♦flu ii^v ^ I 

o c*n^, ^«i>i i 

u ^<j?l (Projection) W*r (sharp comers) tilS^s ^RiT 5fS«, 5*^ ’^piTir ^Pir 



>tNc^>t ^iTtfe^s ^ i ^ti?^ 

ft«t>iw<i I «iitf%^ 5Tmt^ ftRPit ^^iw-iH, i^^m 

FiaiR^i^ ?®f^ <Pfl;'e ^1% ^ ^ »i<l<pl« ^ I 9t«^l5 ^lXR?K 

I^9S&lw« $t8^ ^PTT^!^- 

O »<)Mt*iI^ (Magnetic chuck) 

0 «jl^N (Vacuumchuck) 

O ?C 5 |^®T^>TI 16 ^FI^ (Electrostatic chuck) 


«.H f^fliblW^ <J*5«,IH 

0 iXc^ CFW AWi ^ I 

0 RnaH ^ RR^ fll*j|fl WUZINC'S fvstPifl ^9T53r 

0 C®n^ 'a(hc»ll'4) <1I<I«I« W ^ I 

'O.b- ^ I^^WWil ^WT 


Ww 


(^) firr -*‘i4<t«w ^ 

♦iw ^l3t?MHi^c?ri 

(«0 i^ 1^1^ 'Q 

(^) ^i4^(.*3» Pic*!*! •pwi « ^»3v«k^ 

*OTO«f, 

(7F^ C?T^ ^ 1 

A^<9i'^ TJ! 1 

ftf’t <ij<5«i,lw?i *T^ <i»l&»iwa 

(^ Pf^lbW >i4Jil <1>!ft't«i3 

(^) tW 5^ ’TlT’PW l^raaH ‘il^ 

IhWB 'StTO^TWT^nWTO^f I 
(«) >i;j« %«!« 

(^ l*HlhW <nn?<5c,«iil iHiiitH <?(.fl •TT 

^ ^*iw ^ 1 

(^) C^MI 

i^flhw wR(.«5i <jRc»i5i ^nw 
'qfu«?k*<l ♦i^IdvsI «piit»i 


(F) <Plwr Pf^lhW ctI^st (,Pf3c#l<l 

TOT ■1^«1W 1 1 
















fiK.’lfl ^f9'0tf 

^ CTRT? 

'b. RP^blWiJ 

Rpsb&Iu WR*«’♦f'^t? 



^ 'it TO7 

b. WIW*1 RfWd CWS I 

8. t.5«tjitf Rrlc.^ (Open Jig) ^ ? 

liRslt ci^c^C fewi ffeff I 

V, ftr<f <^ft«fl?I ^ ? 

io, i£]^ ^T?3T IWliT ffe? ^51^ ^ I 

’©l?'i ftp’f ^ ^oa *gj^ «il«r^ ? 

i‘&. ftf^ €WT 


«W 

'^. 'Q UN^ ftrt’lfl ffel *?? 511? 


8. ^W»reTC^%W9 ^5f^ « 

(^. ftTORrs%^iiNT*Ri^ ? 

l<pai>i'St^ 

H. OTT RjWXWiI OTT?#t #t ■I'iMfil 





(Boring operalion) 


8.> (Boring OpenUlon) 

CT Jn TOT ^ fe5?T fWBRT ^31^ 11^ ^6 ^ 

^TW To, ^ TO TO I CSlPt% TOICTOT TOiT TOT 

Tw ftfroffesn «ift^ csiPfw ^ Jn TOt 

fteg?r TO TO I TO'^W ^ ^[t5?,5*r ^jPi'® H)[*r<5 ws« Iwwu 

^ TOT C^R% TO*lt TO TO I 5"^ TOTOTO^^T 

flW RuiB?, riRw (.^iB^ HiWiJii ^ITO TO i 5^ TOIt^TO 

■»|JW5^ TO TO TO ^ TOT TO Tot TO TOTO I 

’«ifTO ^ HiI^{Rf «JTW S’T TOVTOTO 

TO*T ^5lS^TOC^^#W C^^lfiiT.TO' (Stub Boring Bar) TO* TO I 



c^iBitocto 


8.4. l^f^c»iPiw^ «Mj C4ti^|*i ■m's*+fl*r 

Troftfro (.^Piwis TO‘C^t%5wi3 f5i< c*fo*l 
















Boring Tools > du. sr^ca 


rab.W/ DDS'STKCR 


r- TobJ 08 ^O»- 6 CBCL 


I»J06^008*9CACL 



^VP4 PCAK KWN J 
TBb.Mi;OOS.STfQR 


Taking VH£ 



Tab. Mrma 




ta 3g»3B «l»VWta>LI BTAft 


aawwi'yTj VT> a 8 .i 4 fri a 


i- ooo» 


tm >»gu«Miei?MMK*c*a» 


'A nvrn] vata]Ma3W.i«i9i 


TtbUMOXji ycmB-i« 


MneuAUCCMrv'urve* 

!«jbsSL«naJb < y 


VhuHOO 


ttt lll/«KilMWMil 


. J4I HlflWW'Til ifrOirCWJ&-l-f 


^■■aflaawmaox-owntcMii 


€)| 
































holB borrig tod fine bohng tod cylindertoringtoal boring bM 

IN-® A- ftfN Wf 

®.o CTfrrCTiftti'-iiwiyHi wmupirtifl (^'•ii'i 

*0 W rilif fW.4 I 

eO ®]W 5^ ^IT « WflWW 1^ CCTW-'tfff Wb 

1]7I 

VCH fItiH f4&V I 

wr^sitint^wi6v®riw^nD® 1 
^ <nlflK OTwr4cvi®AT^vo’ivlYl^<Tc^^vcT^^ I 


^t»ir w i ft i mi # i ff I H* 






•TO 

(mm/rev) 

(mMii} 

1» 


K-W 

o.viA 

Oo-bo 



^0-^0 

oA-^.o 

42^-•0 

O.V^.9 


eo-®o 

®A-)«o 

bo-^o 

oA-y^ 



oA*o> 

09-89 

oA-9> 



9-V®> 

®Q-VO 

OA-9> 

^OfJMWOT 

)oo-®oo 

o.^-^.o 

®0CH^ 

oA-o> 























6.8 

wlVi'Sl^H ^R«rvh CTl®^ CTft^T (Table Type Horizontal Boring Machine) t 

p**ris*i <£(^ csiPw I P^i»^ ^>®ws9‘ P’lw P^re* o?a Ptm?, 
^?r, 1^ csn P)?Rr, '®ilC'i»>h P^« f»Rn^ 1 

'?i»r c^^iwi Sc&'Atff ^iiT ^Tir i P^ra^r ■55*^ fe** 

^ pHMI ^ I ^]^{?u FHbc»i« ^ ^ W1 C 5 t^ C^CC^^ltW 

SHw ^ *ir (Two Legs) "^Wn ^t'o *lt^?r I 



1?ap-8.o: (W3*i csift^r 


Cjpln Ut^"^ Wlfilt cSPR (Floor Type Horizontd Boring Machine) 

TJtftv ww c^cw ^ I ^ ^Tt^fW ^^O’OIW 

iJftOTT ^ 1 OieW 0 ^’RT 

caPlH^W ohicfli i 



1 lsp- 8.81 csFtt W*r ^R^^»i*i c^ifih tsPI^ 
















(Pluer Type Horizcntel Boring Mnchine) 

‘flit €tPW ctPr I ^nw ’WWW 

SftwT®^ wiw ^ew^iWi om ^^tfiliciiPiwe ’{•wie efCTi^We 




ftine.es ifl^n 5Hi ^iHirti"i wilH 
(Fine Boring Machine) 

jflt cvPiw '« ^!ito5*i ^ Jiww »ift cwflf’W 

CTifih-^ IRI ^flJsT ^ I 


ftv- B.es 









%*t C^1%. (Jig Boring Machine) 

Rqsij ^iSx^ c^t% otf^ 

^ I ‘il? OQplH ■feff caw C^?j%^^MtC?W*r'5t*TW 



ftST-S.^: 


8.e 

Q y<tf [ - > rr( yw ?F^ ' ^ | e> 1CT l 

0 ^15^'eiw 5*r 6W \ 

0 ^fS^ wi *nl3^ t^il3s,5*^ <P9(^ I 

0 us|fi^^HltiiH*< t^<rf5 1 

0 CS|1%*r *4|R|WI ^ 'CT I 

0 wr^si®CTf%cwf^^ ^ I 

0 «l§R^^wHc*ii 3 OTI 











^^8 


«fWWT-8 




oipR^RT c^Tllr5,5^’*pn^^ I 



’fe. C|Rt?r?T?n^i3l?«-CW c^oiPh*? 
<fi5*i tsPi^ 7 

X #r c^iw ? 

ft’f ^rai1% ^ I 


'0. iJR«i ^ 





sps 

RR>fl ^s|Pfi^ ^5JT‘oilwip'ii ^ 

C^T% C^Cff ^ I 

'^, ^TTC I 



(Keys) 


ff.i f%{Keys) 

^ ^ I 55 ^5^ 5T 1^ 5i5T ^ ^ I 

^1%, PRira, TSTW 5Tr5 H)lv(.5fl ^SU^tWT 

^W ^t55r 5!^ ^fs^T *1TI5^ ^FCai (along the axis) 15^-^ 

k£r^-ijl«py5n iJWT ^5^^[f^. Rfllfi ^ (Hub)I 

‘^-^? ^5 ^"^sriwr ^ i£i5i ^ ijMifiliH «sr^sm ^ i a ^ ‘f^«^- 

45 ‘f%*-i£Rr ^TNl^ CTO515 ^T^T® fj»? ^Tt^ ^ TlWtftfN 

‘1^, ^15, C5 T1%, RsjI« ?«>lfii,<p 4^15 €n^^5T «<h*ij«p W 55^ *iHhR 

*1%*-^ C2lf^f^^5W (Classification of Keys) 

i^*-c55 55?r 515“ 

> Tfi^‘ft* (Sunk Key) 

» ‘ftf'(Taper Key) 

iO niltlMH 'IV (ParaUelKey) 

^) «^55RF W (WoodnifTKey) 

> (Saddle Key) 

i) ‘f^ 

> 5t«^5‘ftf* (Round Key) 

i) «|5^ ]% 

^ ^’®fl5 d|S«? ft 

i) 

^) 

«) C*P*Tlfl ft 
8) ftf5C^1^ 
e) ®^5T*Pft 
’b) ^l5>til^^ fir 

«l) 

br) {5^51®^% 


TrtT^' 08 . C5l*H5»r^*fl^5*Pf-^ 





4IM 

4-.8 

^TprT^T^-4f wrr«iMi «IWH •w'U wft i 

e,eftf%r €Wi^^ 

«pnr^*iw i^iOTff*ifl»iii ^wHiw I 




%-4.> 


• ^>hhh ‘ft*- Xw •’wfll ^fww I c*rwwf 



• ■iJlflFil*^ 1%** 











ftiR.« I onrm *4" 

W ®1wl^ j 


1iM.a s1lRc^*fr 

• klHlIf *^- 4^ C*t1^4l4 kl4fkl ^^rapf C4(B I^C*I Cf ^ C^?!? 4lfe« CRiCV 
OTWl WW ♦# TOT CIWI*!** ^»fWl WI 



1to-t,^ J ttwv 1¥ 

















?,«Jv» 4^ WI 


Flat saddle key 

iw 



; JPift ^jiw 


^Pfl* ^IJlW ‘ft*- ^•rfcn*! ^»iw ft¥ ^•fOT’T "ij|«f(£« ^FraftBf? ^^to'o 
(Concave) TOT *IW I 



Wl '^ll®*T 'ft 






€RpTmr-e 


‘1^ ?I 'Ftl^ <3»l(.’0 ^ ? 

8. ®^T1^ ‘W'iRr ?<mT*TT^ I 
tf. 5t1? ^ ‘iV-^iRl PW I 

>. Ftf^?T‘ft* «i»n,'s C?WT?r f <ij«i<j,lwi5i Scnif PW“ I 

‘ft* ^6 ? 

i. ‘f^ WS 9!^ « 7 ^V9i^ 'tT^ I 



(IndexiDg) 


(Indexmg) 

WWl l^lwl «8w1 <WlCWK4 ^ ^ I fflplw 

W-4^CTpPT-T5T»rcW%*ro5ft|l C^-OT 

•tiwnPr^wCTT^R^ wiPfTW« «flil^^*i 4iR’ic« «5 

^TTOTWK^W 0CTtW I 

tfpffir WTTWf CT«?tr ^ff“ 

O «%«! (Direct bidumg) 

O PiH^ (Sm»pl< rndgin^ 

O Vc«I^ (Coo^und lodexm^ 

O ^ f^^RT (Angukr Izbdcsiag) 

O ftfafr (T.inw rmf^ng) 

^jccftRTOR^'^nT’fWOT^T^ ’«if^ c^ ^ ^Hlnr inllnr^wif 

csf5^ ^raf# CT ^ ^ ^ w I 

^ csWt 

♦'Pwwi ^ V[^ I rtcrt c8# 24® ^ Piw I cflW?r 

1%^ Rr Tjftcir ftnr vfl5l%w iw ^ i tw toiwr ^?*TOr csW& 

















ftgiv ^iT 



Wf, T»tiTOwaRW-«^5^WjI 
N = tJdlWfllll "ftlPH 

qi | ^>lHl^1 iqfr24,28.32,36%^^AM«lTefr'^l 

•»11HJ[HWI •BtW, ^ I 

Tj4l# «r ♦ll«ll ^B- 

24 24 

^^OTTOTW-^f T “ “ “ “ = 4 

N 6 

^nr^mr wsrwftw*^ ^wiiPi tsiiSf ^^4 jhi %^’iwif n w4^ i 

^ ^ ^ra* ^ <fi^ *15^ troftR-CT’Wl rtPT •rt’^T 

fiw I 

Pi"*i*i ^^wBr 

^ro^itert wuri ’^ipf 

4<^'^lv^K¥i 'flfPf ^Wuk ‘flv 

iis5T^^«it5;rwr«flrtfl>^ »w•W'CTrawT «w^R iim 4 ^raoj^ 

*ttwr CTlw I w 'afltf- 

cs^ CTfW ^1 ®»lw (5015 Itc^ ^ ^ *flt5 f5k ^ 

^iQaichi 4ncv I 

^Uft ^ I C^CHI ^rf49C9l^)|t|fe*^U4 

l^c«^ vflK^Hic^ W •Iff 



N s (Indexing) ^WJTI 

: 4rfft WW¥Br *lfilftw^ilW 8 *1ff- 





= — = “ = 10 (Sw) 

irt^ 'ii^jRP-4f ’IWt *Wlt ^ ^ «||h;H lOJ, ^fl|W VfM 'W 

cfldf in ^’W4iw fiftf ^nfiw cfCT «3^(tf ^iwflOT 
^1 uH^^trow ’•iln w •WTf CTlfllc* w vflpRr^-^ ct 

cschrcT^lficv^RCT^»[lHw»iv*w^*iW 

^hnr^^i 

^ ^^wIM’WunCTff ^tj# ^ittw I ^CTftn OTJ w I 

><l«(lPl^WWWt'5f-«*WWlt,T= ^= ^ = 1^ 

N Z6 20 

^ITOT CT, ®t5f C¥OT ^brft •(^ ^ | 9|K1 ^5iI5w ^IWW 

li - 3 _ 2 

29 ^ 4x7^ 7 

3x7 _ 21 
7x7” 49 

49lJ •rtftPft ^fllW ^IW iWWiBi# *1^ ^ WHIWII 

21 WCTHW^I 

wftw ffcnft #IU Pl*R tHW»H cxfif <CT! 

li^wn aR!nr<w 

IS, 16,17,18,19,20 
cflOvUff vrrcr a 21,23,27,29, si, S3 
^ %!TOW cadR % « 37,39,41,43,47,49 

■#|IHflc»w csdr CTW 

iirt8WW<S*r%’lWf = 38,42,47,49.53.59,77,87,98, 111, 119 
^a*?OTircjrtRfte^= 30^41.43,48,51,57,69,81,91,99,117 







cs^ 

15'©^ ^3T ^ I cff^ "3^^ ^wnr ^?5*r ^ i 

«£I^ ^hi«H^ iiwk^lwv^ I C|fW5 

^ fi'l31« ^ I 3)«rllRf«-p t«jN«f»i, OT hI5>^H ^ ^ 

(,*)!«k« 11^?Rr®*!TC5*Wft^^raT?^ ^fi©l?i«stH I 


€JRrRI — *W CTOrt^ ^ I •SW^ '«?T*f-W‘^W ^ftWl — ’3R5 OfTffW ^ I ^jfwvfl^^ 

87 87 

ww — '8R3?i? ^^*T;fl>T i2Bf»a?w ’TT^(finr, 

87 

5awl?<?-<iRr 'Q ’«sHl?| CffSil^fPSCTT <TOICT^ I SvntHj —«<^4l5t«p 

87 

4fl 

^ ^URPT R'w ^acv» ^CT, 'ok‘Ts t,«iHv'i ^ R«l’1*pn — ^<C**W ’TSJH ^ I 

8 / 

'fl^ CS®7 %*Rr '^?5ls Rfeu ^ i^H»i I 

ft?prf8* %B ?(^“ 

0 fiWW S7“C^ 3 X 29, WfflW 

29ffi' RM *i|l3 <WM I 

0 i£r^ csrctJ? ®*Rr «i»uh> h^^^FiS ^it?r 4^fS 

I «,d#21. 

29-21 

0 cqtTO cffw to'«sTsf ftinw c^rt 

^’e<ilI5«i I fitt«f^I5fl I 

Rtw 5viiw^«^ii wtift ®*iOTr ^ '•iw i Shws 

Tjnr ^5Rj»t ^sTsuT (liiiTO ^!ft Wrw i ^ iii> 


87 


i^!29 

29-21» 

8s 

2 X j 

4€ 

= 

5 *2 *5 *5 

29 

= 

^*1 

21 

s 

Ixh (=5x1x7=35) 


C5[ppf5*!wrar^*^ 



















^ifil ^ 35lt •l^ ftp5 JS^ I = 1 - *W CTIHW ^ I ^ ftw 

— = 1 — •Wwiil^.w^l t4(.^'f 'kH W, 

^IWt ^ T|BRV ^W JRt CT® ITWI ^lOi^ 

I®^*1i.^ WH TSK"^ «*!▼ ^tB¥f J^IW — ^rT’PIC^^I ^^lf%V fulfil>1^1 




58-18 40 __^ ^ ___ 

—— = — w 

87 8 ^ 


3 28 

wKftOT ♦iWrtwt'^w’iPslCTr okwct tiifi2i1^»NRft*’fwifti‘ 

a(8BC4 Cf fri® '8(lBftCffTOr^1^*i1® 

t#JKf *1W *1W CaW» 29 '^WJV ^NWlftl sit •frf ♦rfSW* ’•(W ^ P*W >tiw 

^1 


VotDi8iiTiJHi(4^4 

♦ifliwPi4^Fci8i^tWrtift^GPt^TOwc8®f 

PifiHi Wf" 

Ns59^rtW^WFri 

N'*60 (4419 ^lL4fl ^|« P|wnXHWfln.W^ I 

40 40 2 2 

Wr,fWl%^al^,G = (N'-N)x-^ (60-59)x—= lxj=- 



Id 

27 


»[W\ 44CT IlsRPW cjjflv3vf^^TOliR-iff4rolsrtiw^TO^i 

•®^4tC4 C4, ^>T|S>VWlTO’!^4TT4SVe^#CW’lWff V*Wifl4l& 

^n^idTOftflOTIOTIlFT WI 


4CTBJl1®tllfi^ = 


2x24 

3x24 


48 _ 8W^P[ITf 
72 f^ll 







$br ’OTTtf Pw? f^rtiRi 

^ I 


5nk«H-i : 


<M<,« I 


^wNPr: 

^ ^Iro, <iOT“ ♦Rsfer^ f5^^ 

40 9 9 

^ I G = (^b-o-^«li)x-= - = - 

^ 280 1 7 

9 _ dH^ Pi?j|« 

7 biPl'i f’RlI? 

9 8 _ 72(f^ft^ 

7^8’ 56(«?nira ^) 



^RWHt 

^c«o 556^0^5* l^p'^ •*i’%lig«!?««»^ar^ I 

4A 7Q 4ft 4 
^ 290 I 290 1 

4_4xl_4x3_4 3_4xl6 3x24 _ 64x72 _ 

I " 1x1 " 1x3 "3^1 ”3x16^1x24 "48x24 " 5iftrF%nr 

C*iC4t ‘NI ’ ‘N’ ^C'l^l CfT^, <J»“1lS^ i|^ 'NlX’i9*l34 ^TT*R? I 




40 ^ 4 
290 "29 


ft ’rtpjpf? Sft ^ t^RlW ^C4 I 


^sOtW^rRr (Aagular Indexing) 

ifl^sft ^TM ^CB5 I 2Hk^ft *ft^ \^fs\ ^TCTft 'Obo 

^ ^ ^ 1S6f I ^«flK c^r cw^Pr ^ f%®ii c^wPw to 

40 

TO TO I TO TO, Iri 1%& CTO IFTT^ftw tpt *» TO CTOU? 







w ^ •nwT^BTpr^tw crocv 

^1 CTW>1W<^W5®^c»r — ^ivfftiW'^i cftft ctWcv^i^ - •itvciWcv^i 

9 9 


& 9(ttt cQ^ cvnm t^vcvllrx cqir eo do ISfi^irt^ ^ 

W, 1 W, - ftfti - -x-=— 

2 3 3 3 9 27 

*r<RWi^wff w I 

■ft® Tni'cflrtd «utwM^Uit)K^iinr- 


7^x 60'-4201W 
+ 12lilCT- 
432 


432 4 

4^432-f54(te—*- 

540 5 


4X3 _ 12 
5X3 15 


rt (^B* 15 HjftWHrofiix CS®!* 12 I 

%J fiWiciPlim wnr1*Wff d}H WtM 

TOT it4C» W* ^1 Wlfi» (fi*) 4?^ 'Wlf (JO ®W 4HF ^W*!* Cffr 

WWI HR9 VI14 «lfB Pl*^ flmW fiWI iMJ v«V5 Rw WW I 

4WW Wifi® wnfl^ (N^ ^ 4iawfffff ^ww (N) cot oh^ot ctfdOT^OT 

VW WB Pl'M'l ftlH Will Hdll I 

tJUllrtll •!*! CW 4 |m|hi 4J4M 

W^ mcifl Plifv ¥f9hr OTir ftPft ^W¥ f^htwr wtv ^lyiiftv ^lor ott 

I OT^“ ^Wl*lslf, CBpRRWftflf, ««lf Nflffl, ftrw Rflffl ^fPw 



5*r 




I 

AHCbftH Of®? '8f?,1»(^‘5, 

ftcsfSaPT^ C?5^ ^ ^5^- 



a (Index Crank) 

a 1^ (bdex Pin) 

O (Index Ann) 

O C99 (Index Plate) 

n ^W!rf’in^(WorniShafl) 
a r ‘1^1 (Index Head Spindle) 

G ^^5^(Wonii Wheel) 
n OTtf(Worm) 

« OTtf PRitanr in^^iw ^ 7 ^^^ 1 

cj® 'sriW^CT ^ I 

: %5iw^ca#?r^T?CTC»rfe3?r^^151^^?rc^^?r<iw ^ 1 
CtfS: ?^0 'S(^ esfl? 1^«wc^ t %3 

^1 

HjiVC ! ‘fl^ ■iiiwTJ ijT*n^ftewCS^ <fTC^ I 















i ibflwJ X*\iJa^ CS^ ^ 5T^ j 

FHw t 5£l^ C!>^ Hff I ?5J^ 'ITW, ^n??nT ^'5)>|R <u^?i'o I 

OTf^ s iS£®^ t«s^ 40lfr RPiJ PiPiISj-pih Raiflltt*? 'S?Ifrf ^ i 









i. ■#[ c^ 1^ I 

fil^RT 'Q iHt ? 

't. 5!pn<i^ CTpit*i 5*i^« cn^ 

8. Pr^w?*icsJiiSrfln“^'*UTWJfSw i 
tf. Pp»w c?^ 1%g i 

^5«hr cs®? 1%5 Pr*f i 


^RpWfiRi 

i. 'isl^Wl ?Ht’6filX ^ C?WI?“ >I<WC'1 PW ( 

C^TOT^tTTWPw I 

'0. 5,*i[.vs)I^«. ^ C^WRT PK I 

<t. w?e»TRr?5n:B%t w^c^PWi 


\ ^iX«l ^ ^ I 
'0. <?‘^i$^ ^ I 



iBjTwnr ^ ^ I 

*4). PlUW (fi’T Wit>*< W i 

H. IWi? ^a?5l& Rf«fj ^Q?i? •rrsf Pp^r 

ly. ^ 1^1%5 pT*f I 



Rl«|« (Gear) 


%Br(G€tr) 

ill*it»fl I ^W%s> iiwft HjivS "i/WdS '■rf^ ’llSsvi ^?1T 

^ ITICT ’^, f»tTOW ^liCTO W« 

‘■ifv ^RT ‘■tlWl?-^ “TO I ^2? ijlVt PH«»i 

p!^*^ «JW flrfwin*? ^ j ^in?r «W=r ’(l^ ot, *lPRr c^*n¥ 

(Slip) (S?* '*in^ T ^ ^ 

ffe^^l’ero WF ‘iW^TC^'^W ft¥%tOTr C^*ItT 

I iPl? *^JWl3 »1»JMliSl*l'6IM «IW«lt?il*9M «,1l, ftl* PlllMfl 

^l^^hT’*] *1^ I 

‘4A f*l?t?r« PiPl?w< iiwj *n^ 

^<i^fs«p C^ST Pi«l« 5j«i^'c ^5^ •ItWI ^IW fil^ -nl?i.«?i Rflli 

Hj|«ptt» Tj^pf Rslu iiR\ wjUfEw ‘PlR<i*i I 















•{.•9 

♦n'OT? ihPiH'i ^j?TRr 5 hwi?I ■tot ^firoPr Rfiu *5^ '^^r 

I c5f|^^Rpnfltl^?3pr^5C5^ c^ *freij- 

O ’MI? Pi?I? (Spur Gear). 

O Rit9^ PW? (Bevel Gear). 

O C^Pr^f^ (Helical Gear). 

O Pftn? (Rack Gear). 

O C?HPt?f?(Herringbone Gear). 

O *6?tf Plsln (Worm Gear). 

O l^slfl (Internal Gear). 

O Hl3,w»i Pi a Is (Spiral Bevel Gear), 



RtuPiR'B ??“ 

0 « trlft^ I 

0 ^ Pl8i?&4 R’fSl’* I 

0 M*I^ PWlUfl -^iw PRri?W C^lf^WIW I 

0 wr ^ Rf^ rtfec’TOa I 

0 I 

1*t?W ^R^rr« 

♦ C<WWI ??M I 

♦ R«Iw 9 wPlvi« *ll% M ?t? I 

♦ I 

^ Rjilwfl ^** 1 % ?l*i 1 aia ^1 *^l« MI 










^tRr1*RlW (SpurG^ar)* 'tailvsiH ^lUr mi? i 






RiiW (Bevel Gear)* *tJWcIhr <t 1 % ^Riw ^ i ^ 

^aiTTcwr ^ wcw iht *f?r^ cw w ^ 'stofiw ■ur^rtw ^iwr ^ 

4i!fW ^<4?^ ^ I 



} fe®*r Rot 


w.aPi«?»jH Plala (HeHcal C^r): Rot ’■OT Rtiiw ^ CW^, 

OT, ’"OT Phrtw* ^twRr ’OT CRpi^ri*! PftlOT^ Plsl&iw ^ '"’Rfepf 

"^iWlW^OTl 'fl?epOTROT^fTOTOT’(OTOT*ir*p5^^^^^^^?^^OTOT^l 











J!W 1®tfflr (Rack Gear): tijRi Iswf Wit ^ ^ IW ^ i tv I^Wrat 

>fi<IPd W *ll'l W* 


te-\e i en# I^ih 


wD^i^h Rata (HerrinilMme gear): 

t» •Ifk^ Vllt <iVWil W *lRhW TOT^tCT I 





tipf I^iHl t I tvftro^iSv 

f^’fwnw ^frcgv I 








I^HBr« wwT ^w ^fww ^w ttf ^iwPr CTwwNi ^-4f Wroi 
‘WSNw^iBr^w 1 «ii vmn ^iRiiic^ 1^ 4iiic^ v i 



I Ruli 


"'ifttW filW fiilu J liWUW* ^JTOCT ^JWtlhl TOT ^Sft* ^HIW 









a^prw*-^ 


• f^ ' ivS^ VK 
>. cw f 

K. 1’tiFRr'e PiRsc-i^ 4W *ii^4i ®cji^ 

PhJif ? 

8, l^w^rl’tft? ^l ? 

4. f 

'fe. <nt^ Piflk ^l(/p f 

c^4iW f 

b-. "^[ic^’T RilH C4*l t 

K 4^1 ^ ? 


i. %Rr'^sPt?!l’s'^^t^aK'¥3 I 



^ 1^ ww % r w< I 






Rflhi ^f 5 ln (Gear Cutter) 

R«l« ^fSjcaa ipFllW (DlfFerent Types of Gear Cutter) 
Bs t fl ef ft aw «wke"^ o |Pt flw^ l 
13 R ^ftln (Dinetnl Woph Cotl^ orDP Cutler) 

^ (Module Cutter) 


8 QBH PWH ^i5t5« IRT wer* UTI 1®IP 

i^niWid ^rtC 4H ^Tv^JTci, w I irth 4^Rnl3tH ftWi l^rara 36ft ^ 

^WW iWlwSW W 9 r '♦iwi 1^8 Wflf^ll ftw HW •ITWTO' i 



19v-v.> S fl(^ Pllll •PR’Ii API «flHl HMfl-i) 


iji ftp 

(CP), 1^ »fic¥wd ^ ^rci, ^ ^ i ^wltPurw 

^ fll W'H 'JICTfl »niH 

i ^mwTiilWn’w I 4 tRi ftp ftPit PWor^ 4 bI> '^1^ ^fW*r^ 

4 1 1 

— = —^j^iulW^a— I d|^!SP|flk«fth4jl*i 96li'fif4n»*ra'#wrWf48t5^ 
4e l^ DP 

^ ^ 96 ^ 4S - I 












1t.>S ^6 

»jli5*i f’Wira? »iftw RRjfl ^nc5! ^i^ira? ^i?.« i 

^flJrora »ii5'« <3*ic^ *ti?.t'W ^ir c^ ^i9iir ^ i Pott ^fl>ra* 

^f&iw5i ^iCT Pr*ft CFW“ <prr® Tj^ I Pi^ tjra'f ^«i? 

P]«k«5s rk'©u ?i3|5^ C^l^IRT I ^?r *ilv«« ■‘111*6 

C^^n?T w«lu C5nr i ’iteSRI I^I«tj Pl^ ^|I»f,« ^f5iw« ^ 
RIofi ^OTT *iu«pIs I <i'i«(k»i ^*)k« Pl^ POTI ftf%5 

Pifll« <?l'3t’« <;j^^'5) I ft? 'il(;'»« ^li^lfi'ol ^ ^ I 


V.8 f^s ii^i) c^ar t’fai? •wa ^ibh 

RR?n ^rrc^Ri Pott ^ft RR>r RFil ???^ ^ i OTTM 5F7 

^TOTfT ^«Tht PPit POTt ^f 5 Rr i otwott ii^ «ppott 

Pott ^Fi®R 5 !^ WT ^ 4 W(^ 4 Rt<Ml fill's* ^ «I^m ^ 5 % 


I 


‘^fSlOTT CTOT» 
> •F? ^fSR 

>'8^ *5^ 

?TW 

*rt^3fl?RT3RT 

^ w^^rffiRT 



*rt3 ^fl5R 35|T 

'O 5FiT 


<J8 #t3 

•rt3 ^fl5h 

8 


^8 #13 


(? 



*rt33f5l? WT 

'J? »N?J <i>l'3|ii 


^o#l3 

<i»l'3lfl 



>^#|3 

*rt3 31^1? 3RT 

Ir •F^^ltRT 





vfii®»I ^BlJ-ffif CTOT 




>'0#13 

^l#3 


i8^ 

>^#|3 

♦t#3 3T?R 3*TT 

'O •F?3I^Rf 


^0 #13 

M#3 31^133511 



^e#l3 

<T<33fl^'351T 

^ •R?l «p|uR 


08 #t3 

^rt3 3lttRT^^ 

^|15R 


^8 #13 

^rt33T®Rl3*lI 

^ *FiT3lftl? 

<?(? *5^3 

>«8#13 

^rt331^3RT 

tr ♦ra? ^fuR 

>'98 ^U3 

^IT13 

^rt3 3ltl? 35|T 







plain -wiv® OTC*r C^fM^ 5W, CT RalnlS 

(DP)^« I *raT^n^ 8 «lal^l«i Pf5 8o RP|5 Rain ^lUg'© I «Ir,(,«i il^^ca 8 f^Pf O 
n»il;lsi n^n^ln I 


br.<t PftiRl 1 ^?, 

PlUR ^|5 rs PlKt JJIt"^ »?lwi ^ I Rl%ff ^l5l? 

^^n* ^ I n»l'l;lsi Rain «p|T;lfl ^ Isnn'l C^OT ^ffe^ST ®l®i^ I^Pf 

5R^, n»i^rn ^N?r, 


fl?pit»rr-b' 


«w 

>. PftIR ^I^RI «I*(W 5ppT? 'Q 'it ? 

f%Pf ^W? ^ c^wnr T 

'0. ^|0M ^ C^WtT ? 

8, t^W?ftf»R^fl3lW^ I 


Plain s»ll5knn *8 ^ wWia f 
1%Rr a‘Piwn C^C3 Plain q(i>la Wl&*< '®iPin>l ^ i 
'O. -pfUlwn CV05 Rain <p|i5ln •NIT Rnl5*i '»lPln>l 5c?l^ ^ l 




(MUUng Cutter) 


k.i 1*1^1. ^lOM eWHlWkt 

•’ii*re iiiPn suftififli*! ift e^ws •Bn 

O (Hi|ii Speed Steel) 

n (TuB^ttefi Carfai4fe)1^% ^(ita I 

^WT^iin "ii^il ftPn^>fSfr«WH*^ewc«'^ja*irc¥i?'ff- 
o ^T « niit»f Wn »rfSff 
O 'VK* 


7Wr>n ITTFDFNDUH I 


roun TLUTtD CND MU- 


CORNER ROUNDING MILL 








M ^ H P M *1^ ■WK ‘ D KT flft k T P frW H I W fW 

to 'Ww tj^*i fta iwn v>i- 


8*4i.> I 1i*4.4> 


fiKK'Q : ViVll 

to ^(HM 9K*| fIBWfjUfl IM UNil WH 




to-hA I 









fN ; ftIH : iuKm wwn (W^i wfow* 




te-M t ^ iWH 

k.<o cAi *ll<KV>i 

^Kufi •¥!• m I ^hkw #f8i w i ^ ^ilh^ 

ffmrtvnr «v ^ I 



1^^>p ftft^^flll ( 







J».8 




Rj{|9|H'* W« 5l> e afw^flST^- 

(^) WCW^fftW 


fS5-1».J> : (5) 4HC«4| « (^ -(ifBW I 





tlaf-b.>^ s ^If*tT^Sir^ST^ I 

J».e 

RlftXCSl^^'^pflSlTlWrw^C-PTCTTW'^J^STlS, PWl? <pfl5T‘W 
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FOfMMClIEVCOCUTrpi 

rnc fOOM fItWOHS CCMStANr 
ArTEQ w oMono 
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MVDtUTg fSnnE iTPuUOMt 9O€0 

GFM rORM 8(^NC ^ORW 


vWWWWS/N 


&ERAAS»0f« roRM 




SlottAQ tMn wAll«d SHi'Mi. T^f Sb*AddK» milling. T>t« $1rdight <o&th 
^9>gM tootti $kl« mill is S)d« mill Is adv4nU9eous for 

AdvAnUgoous for sJotf ing vh«re str«ddte milling whore mAXimiAn 

maximum tooth ongegoment (fine tooth ongogovnont (fino pitch cutter) 
pitch cutter) on thin welled ports is requred. It moy be reversed end 
or interrupted outs is requred. used on the other side, eliminating 

one resherpening operetion. Hetched 
cutters ere selected et no extre 
cherge. 
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i. *^|1?IUI^ t'W.H ^5^ «PPl?r *6 ^i* ? 

• 9 . C^l^ ? 




cift’T ^Wi*f*i ftPrvi awiw^^i «i>f5iw<i i 
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8. 8lt 'aih^ila ®l?^filPrt «pf&IW5i ^IR'PW I 



^*otir-bo 

(Milliiig Cutter Mounting Device) 

io.j Rlf^?.4flS!S 

Wf^ ^ ^ CVplCH ^ ^ll5lnw ^ ^ ^ 

%JT^) CqR^sr W '{|?«IW «ill^lWl ^ ^ R^hW ill^ 

: 

ioA Rf^ «|R?fll 

(^ PlPl^^aTRRBr 
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(«S) '^Ittlfl ^Ul'IihlJW 


ftar->o.t s ^Whi 
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S3 PHw q«iIc 9 dWRr « ^TRJOT ^?T *5^ i €[1^ 

^TOOT *tlC*ll? C'TW ^ I 



E3 ’oih^'w ^Plc.-Hn W4 j« <^lw5i 'iklw ^9T ^ l 



f$ar->o>: i 

(<t) C^’T ft 1 *ll ^ll>M 

CVfJf cC»*fRr flPll ^Ifl I 

(♦t) CW 

0 « '6||?4J1*1 ftlf^-<a?r IRT CW ^ fiPT^V 4i]W CW fiw 

?;5 I ^flSW tiWiS TO ^ I C^lB "•UHRT 

<CTC^ Rfefl Ii«rl?,t*t« MW I 

0 <p|'Clv*« SMwt^ MTM ^iRRRr ^ <pf5lwrfl ^WT ilPrc^ri# 

I 

0 dJMlil ^6 W-^«fl ^ I 


csiPhJm^mwr-^ 





ftftt 




(^) ^W^W'^iTWHJW s ’olI 5 ^j|»i lifry R»®fi'i i Spt, 

'OW 'iwt i&-?^ ^T5T^ ftrHi <5i<J^|'l» ^ I 

(^) 5 «vl^ &k ?T ’R^ 

0 5 51^ *1TT^ ftf*1% OTR- *tTt?!^ 1w, ftf-'OTT ^1131^ « 1S-^ 

I (ii^5t^^fe, e *{|U>^ «H4|SW I 

0 olt<Mi RR>fl <iil^fl ^fSlfl •l)Ki;<wi i 

0 w ^ W (TWIT ^ c'S^iiw^ ’SRtJT 4 w 5I5 m m, <f»f5wr5 
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«?pn»iT-io 


>, ftpR Vl®fl5< f®)^l?>1 CW? 

^ ^itln ’atlu^ls C^ <1J«1^I« ^?T^f 
’0. ^Cra '4IRWR ^ 

S. lire filPr^ ^fi3|fl ‘aylwliwh C^ C’TOff J^? 

<t. yit 

'b. '^UPBIHCR C^15T <u<i^lii ^?T^f 
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(Milling Attachment) 


’wa sRW *1*1* =Riw 

♦(•Mlnwfl wi'ti'al, »(wlu IviPn'4i'ilMiH »i,hW-^R»i 1 ^li i 
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'ff!f!?'»jl»l f5|^ 'SfllBlSW^' 

'Slf^siw >ll^ic^ ftftt. cai%5f ^ I 

^Ufi?i5csrt»^ ’S^ror ^?T *5^ 11’liTtftV‘fl? ^iGW 

!4j|?(%< ^ ^ I sfW ^rf^OTTlff 5-^K?I? V|®R»k ^ ^ I 5fj?Fl6 

wr >!l^lft^ ^1 <ill?«r5w 1^ CTPn?T ^jm 

^^iTOPi^T ftSt?* c^ c?i1%^ 15-^ I 



^SR'birt*! 151 *r ^sifl%i*r ^Jli3it>c5ic*i5ii ws\ 

*n®W^ "6 ssftfei ^ I 'aijiCiptai'Cw ^c*T ^nanft^ c^c*r p'jPw 'yAi^i to, wt 

^ I Tiffl^Tl*r TO*T TOTO 'a^ 

TOICTITOT’TO'?^ I R Rl^ I w •ic.'t S’ICTifll I 



^ ^ilT<^ii*i im I ?TO ^i^iwi f^wc^ ®r ??: wr ctoictt 


TOl 


- .w,^ w^__ 

cron? wTO 

(.sjpiw C4IW1 c'li^ii^i^s ^ii5w 1%5 T\ ^ <pii5(.’A (Sft*rTOW 

^ I cGf<*!lBc4 ^eirt a??, *6^ ?Si?T? TOW CTOW TO i cBRc*l< fe®? TO 

I TOW? TO^ I 

?15^^i|l5tbCTfl 

l^'iwra wIpIR IflPiwak-pI?^ (,»iH;*i l TOt 

TO I <a? TOW W\k oiPic^t 'sftt oiPwj R1%s ‘5j<n^m cw-1%- 

>5C?r, **yi?5r, ’e ^ 5W<j ^ i 

9S\^ 

ft^rt c^ftcH Pj^M »ii^ ’OTTf 4 i' 5 t 4 toto tot ^ i tot 

Pl>c®151 to? Rc9*n Rlijlwfl TO1CTT ?TO (SR^TO Ifr-'JlS? TOTO1*T«I^? l^TTO? TO 

(SWTO^'ftTTOl 







ii.8 <5W^IWH aiwm^il'i.l 

ftPit (Tif^lCT Rf*»j ♦raw 'sijfBibw^ ^n?r, ’ifS^ >i«wi, 'afe 

1^f%s '5i*iKii*K «Rn 5?r i wi^iKiTG ^*nc5*pr ’W? ^ 1^1%? 

’sufsiFCTc^ 'a'riMta I 


>. ftRrt'si(i‘5iwii-5 «i«((.'® I 

fsrf^'Jijl'BlbW^ ^H^lCiW lawi’ftSl^l'sl f5|'s| I 


^^TsiPWan? 

i. ftf%Slt5Fraftf®R'SUfi3lbW^*|5it^ Hl»J Rw 



8. ' a il B'< i >j i » i IV i t» ^ ' aj i P i bwc^ s -j Rw i 



=1. ?m'ft1*R'anll5ll>wt'B?l «lj«l^lil j»W I 


fiRI 



(Spnr Gear) 


iO^TRr1*W^ 

Piif!?i j[jl^«p-‘iRr C31*!t^i liMft •i)l«pt ^ll^ 

1^1*1PiiskiKi ^ Pi«iw« ^nw ^ 1 

lil’Klrfl iR^ ’®C*T 

«11c^ A 1 C3^ ^Hf^, OTf* ftftl ctPPT, 5S^ ^«>ipT« PWiT 5C^ ‘iRX 

55 i 



•=> ’S’lWtiW ( 

^ ^V9 Hh Pi*h I 

=> ^«iTO"WP1aiWfl ’fl^JWi *lf% tWI«5 ^*1 ^15 I 
**ll? PhilW^ %5MlW 515 4*i I 

^ ’^n5%n5^U5ll^ siHiPJ ^ 4<l5W5tl 
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g "*(1 1 H wn W 


iWft ^Ifl WllUHl W%j| HFIh 

C ^^(00 ?JPT (Outiide Dumber) - OD 

O CPitcbDiaiim) -FD 

O VB n/Vi (Root Disoetor) -BD 

C ^^l^^1ll1^(CuciiltrPiceh}-CP 

O 4im^^CniickAmofTeetli)-T 

O mQV^^(CentieI)iitiBioe>'CD 

O ^1 (Nuntecf Teeth)-N 









O (Addeiidum)-A<id 

O (Dedendum)- Ded 

O ^mm{C\9ZTQDce)‘C 
O ^iftror (Working Depth)- WD 

O 'Tk’®5i (Breadth of Teeth)- b 




O (Pitch Circle): *Rr*^ W %m 

oiRi'o f’lTORT ktk«n ®*PI C*ni, i>h^ ^ «& 

^TPTTf TOI ^ 

1% »lk<f^>i ^ I 


O 'aili5T5>(l^\6 ?rarW ^RllWra (OD) : R^IWd A\\i<A ♦ifilR? I 


O 1^^{RD)8 
TO I 


^ITOTT 


O 1 ^ (CP): ©*l^ 15^ I 

o yy (T)S Ty? I 

<5 W 4 W (CD): 

O *!lc^(N) : R^kflu s»«nS ^TO^^JVTOT ( 

O WlfTC’fiW PP): «jf% tfii to(& 'To ^ ^ 1^1:^ 
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O (Add) : ^ «?l?w5i ^ftftiTTOTTO^^ I 









O Q)e4) s v« 4trM i 

O SNl0W{C)t ^■^J^%1i'•RP'M ot^W^^^, 

iiNi V* PlWfN 4lw wwi ^ 9«lcfl^ I 

O (WD)t fllTOI^wr 

iiw CT «I ^1^ <«■! «w *nar, f •i^rot i 


"Ml* ^WHl #1W^ 

DP*WI% 


Q0D» 


Ni>2 

DP 


- PD + 2 Add 


0 PD« 

DP 

B RD » PD - 2 Ded 


0 cp= ^ 

DP 


H T = 


PD XTt 
2N 


H CD* 

2DP • ^ 

H DP= ;!5- 

PD 


0 Add* 

DP 


B Ded = 


1-1S7 


DP 


B C = 


0.157 

DP 







S*r 




0 WD* 


2xAdd 

DP 


H FD = — = Add+Ded 
DP 


0b=^- 

8.5 


DP 

12.3 


BCP= ^ 

N 


n 

DP 


0 N - DPX PD 


a OD = M X (N + 2) = PD + 2M 
a PD = M X N = OD - 2M 


a RD » PD - 2 X Ded 
a T = m X 1.5708 

0 Add = M 

0 Ded = Add + C = 1.157M 


a WD = 2M 
0 FD =2.157M 
0 CP= 

0.3183 

0 C = 0.157M 


f*HHl 

fllPR CKftW 

«0|U« Pill #|ll <11., ^ VIII 

W4H VIWI ftcH ^(5H ^ WI ^Wl^l ^WHI ^ICH iW 

#(8ni I Pwfl¥l9n0iwrtwi ^tppii 

jifi f 

ftft’'¥fWOTrww 
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^PV 
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^4* 4ftH iWi 

« 4Vi f ItHi 


M%5 

•l44 4(5|| 8|*U 

8 HHi 4^|SH( 




#I6HI 
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>8^ 


•f48 W 

v^w^ftnr 

5^^ 


•|48 f |6H 8I*U 


Prnifl ♦•ii w fWn v^ w 

wicifii*! I ^nro yfiw f^«nlCw flw 4i6» w i 

j Off It ^ii w mt^tn 

^TI'^fH 4^9WJHI WliW t 


»ffW-l: 

ftjsjCW = n>cPD 

= 3.1416x3.5^ 
»10.9956^ 

»iitfti(«no 


•il^itil^ (CncnlarPitdi), CP = 


PDxtt 


Vlfllifipr (Diametral Pitt3i),D P ® 


N 

3.SX3.146 

42 

= 0.2618tfrl 

N 


PD 




H i tvw r (Nmterof Tc^ N ^ DP x PD 


?1PT (Outaida Diameter), OD = 


= 3.5x12=42 

N+2 


DP 
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3.67W 


(AidsuiiBDX Add = ^ 


* — * 0.0833 tfii 


l&CWlir (Dadandun^^Ded = 

1,1S7 

0,0964^1 

?tf •rtwr (fuh Dcpi^, FD - 

2.157 

frulwm (Cieiraicc)* C= 

-^-0.013tft« 

^^n^(RiMtDunieloX RI^PD — 2 Ded 
^.5-2xd.0964 

* 3.3072 Wi 

«_ P D X 7T 

(llikkneM of Tcc6), T » 

_3,5 X 3.1416 
2*42 

*0.1309 

Pint ftsPiRv «ww 104- 

H «w IM I 
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OJplWU ?*IW)4| 

C^Rw fiW 5TW 


(.«Pi«-5iiii ^9^ 1%^ ■s[c^ I 

?Tw ’ra^ 5?^ I 
^)©r c*t? ?j*r, ^iT*T hSI^i •?«(.>» I 

<pkw5i ^TW t^k*il 'ai^R<il (3p^ ^ pii^t,<p ^hk\9 l 




^if%‘^Rj^2rs 

i. *^iRrf*t?Rr^TO5^ I 

A. Rfikofi ^Il®& *\\'iy» ■^t c^T^ I 

>5. Pf5 f 

8. «iw^l*i f 

<t. R?t’»'»l»j ? 

w?iic»iBm ? 

Pwrow'sinWt’fftrot ^ CTW ? 

V. ? 

>i. W^TPT#r 7 

io. ? 

t 

y I 

"nra PiaiM4 ftfea ibj lai^H tot (W^81 

«. sCii^bi^ ^yjwR i 

>. Rais 2«I?(^ ^1^ *p|uh I 

«. ’*TraRflic^fl I 



^TOlT-i'8 

Ruin (Helical Gear) 

i'a.J «Pi^)h Pl?ila HfiteR (latroduction to Helical Gear) 

CTTOr I’lfRrTOf 

^ ^ ’TOIW *li^^ ^ I ftrlOTr ^CTiT 

^TW Wpl^iW TOT S'lfi®’* ‘8(yfi*(l>IV.^ ^ ^ ^ I ifl% «PW 1f|ftrt c^pR*ji*r 

f’lfW^tW ififw I 


^i?inr ^ifpTt iti^RPiH CTi? fflwwi? ww, ^ ^iw% CTWwnr 
Pmw »iiw<«i4l6 RW* c^in 


«i»i «i» 







> fiftrw-'fl? *j%ff 5W i f»rtw ww 

^ capi^iw Pl«)«fl %OT »TW flw <JTC¥ wn 
•t^vw**iRr1’lTOFicKffc^Mf^^iR<n^^Tnr t 

> «W¥5TWC^-^l 

i.« -e 'bH«jfi C«j*l4Jl*1 Pl«M iHl'Wm'l 



Cutter Kitt) l.H.$pinl 


CvHcf vittk fUl SmtdI 


APwjW ftVRT to-^0.0 : C?PwWtoT?l 


Rsrknn 

to6 C^Pl4jW f^^llMil ^ C*fOT W!T' 

o cstorcw 
o t^Pif to 
O to^TW 
O %WWTT 

o ^i^w4 

O 

o 





'Si® 
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i.<> Fi^kus R<3flH 

^tt^ ’ilw ^ra^Riu^ c^renw 

^*n? PiflR ^i$i®if^ c®n?ra «k»ii ^tfott w ^ i 

WT >J|5^^IW *|ilftjW *lfe C^I«1^ilH 

%RiRr ^rraw ^ ^ I c^!PPRl«T %rora 'Si* ^ttciRr 

^«(JT, c^^Ri sr^, vr^ ^ 1%f^ ^ 5ri%S«T ^®j# 4^ €R?im 

^i 




(S^wprf’!?Rr?®TO^ c^RT^w I 

C^^TO®r Plulwfl l^^nH 1%^ I 

i. l^tTO -liiyMis -eP k k 

^ ® ®h^r« c«Pi<?>h PfSIil •Rl^ ^ I 


■^^ 80 , 5®^ W!W*l*i-^ 



^ponr-is 


RtiPWIf <JWT WfT- 

»?D 

l^lPtic^fl ?JFf = Pd 
f^nOT%w*WFr=N 
PlRlWfl ^t^f^^UTail 

^upr, ftirai wBiwiw = PjRiiHfl oiHwrt l^w 

'^,iiDK"ndn 

^,DN»iili 


l^tOT TO ftwr ^3?ir- PrtiOTifw^^WlWtTOff%w wytiv 

tot I^IlH ClP^a ^l4kt*ITO tot t*NnClf ^ItW’Wn ^f’T ftPlTOI TOTf I 


Number of (eeth of Gear N 
•*• OetTfiPo^ — 

Number of teeth ofPinJon n 

i8.^ « CTftspftv 

wPk*lftV: <lIV^H^«PWiinr»^W «>^lwlw PT* I 

CTf^-Pwi istPix w i < Pi an i RPB gi 

ftfflr flCSW" TO’, 'ITO ’nif •!!▼ fUPT, 1 *W ^ ^ ^MW, 'A 

otPPrPwi 



1liVO«,> I c^Pdf'a wPlHft^ 















i8.« CI?R9l»r 4(5H iw Hw (3 Rh WiM 

^»IP5K“ otR 12 w 10 wRnSk’fv^! 

»niWsf I 

<J|*||tl ^CWT<IW^WW I Rb tfI'^fl R4IIU4 »IW CT«t^»ir- 

24 28,32,40.44,40,56,64,72, S6 «1001 

ii34OTC*WIT^m l0^fti«4^RirawRw*12^ft I 


- WachiteLead 10 10x4 40 . ,, , ^ ra_ ir \,\ 

•*. (jtamg =-— = — =-= — (’rtwfIMfrWO 

^ GearLead 12 12x4 48 


l^<ili^( ar4iMl v*il- 

^ .^ . MachiteLead 

CodXQiouciil Oeiruifl = ^— 

GearLead 


10 5 ^ 

12 ”4x3 


Sx8 2X24 

X 

4x8 3X24 



j2 


1£ 

72 





rtK ^ 4w Rn%-w ^RT Rnv C4IH Rw 

%«f Rwr '6Sl^ I 

8o flrcwRin (Riw) I 

^ HtWI R«14 (WRts) I 

8y (5t*w) I 

Rff lui ifH ^4ill ^lui VvRv ^iw I 

















>8.8 ^<(W1 sCjlH'i’ 

B fl^Pw OTT 8^pr, T«nfl=—^ 

a fflj9mPw.L=— 

Tand 


B L » c«t6xPD X jc 


B Pff^.PD® 

B fty^JWtTOa 


BT Wy^Fl^,roa 


L 

GotG xn 
N»sec6 
DP 
N 

CosdxDP 


B C?PlWOTH0^,Cote*- 

PDxff 

Bf ^Wiw5w DF« ^ 

N 

0 WWCflSlnt^.DP = —r-r;- 

Cos6<PD 


0 ^TllwSW Hy, DP = 

„ . , w ., Ot Ng«Sec6+NpxS«c6 

0 'slflCTBPlMy, DP=-®-—- 

ZCD 




POxDF 

N= i;^" 


0 ^t'aoi t’ W . N = PD X DP Cose 
0 oSftir WM. 9 = Sec‘‘ * 







Si Cm8 = 


N 


DP-PD 


B! %lCnfftFTfWpPD,* 


2CDXN 


g 


Ng+Np 


0 PD- 

P Ng+Np 

B{ ftDlW flW »lW N'*-TT 

(Cose)* 

0 ftltWfWI* Bg - Cos“^ 

* 8 :dpxcd 


0 Vf9l^, RP * NP X Secfl 

i8.» tSpIfiW PllH •^MW ^W)l 

^ PC 

wW^Ktaad*— 

PDxn 

L 

3X3.1416 

24 

3.1416 

8 

a .3927 

.•.&atan-i .3927*21*26' 


>«I?fI» «PlW PlSIOT CW 26* tWJ ^ ^ (PD) 3.S" ^ 1»W ^ f 


ftw(L) 


PC 

tant 


PDxn 

tan 26 ’ 

3.5x3.1416 

.48773 

10.9956 

.48773 


A t»i26*-.48773 
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(Afi|#J|P| f^llW WW26^ ft® 2234"(PD) 

tan26*xL 

PD*- 

n 

43773 x22,54*^ 

” 3,1416 

10.9934 
3.1416 


“34993 


*3,5" 

AiIEM ftHi Pl^W 

aPTOFrftnnw w ^ftw 4 m^ii w ^i «r<w 
ftWOT ^ 4lS^ PlUW W 4lW? ^fW? iJWrtW 44C4 15^, ft|^ 
44^4 I 


<nir^w, (s^wi*Tft?fOTTfiw?^flW csi^w 20® lyi 

*t 4 C« I 
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rtpTOft ftlW ^tBlf ’iWt, N * 40 
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#fPH ^ r 
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40 

“ 0.029d 

B gVAo = (•It* T^WIl) 

#• WI1 I 

18*^ cfpwi*r1*litfw 

wPfT)l*l 1^ITT ftftt CTftw* Irft W9 TWI ^•C«'ftnTl^¥f6tf ^ ^1 

iSR^w c^ftw^nww c^»f iSRwT ^■-ot'^iw Rw ihi 

Ww •rt^ « TTWR* W PllR 4JIWT VT ^(HfwrRw ^Mfwl 

OTTTt I ^TflftT if^^TCWTRrTKff 

S8> f*tw ^8li| #8 «f6Hl 

^Kl^i^w RPi^ crPiw' Pbm CTftRiWTti'i (f®nn?5T 

^1*nB)TJTT®TII CgRf^FlPrRnT^fSc^* gR\^^MR‘»lf^«IWtWTiri 

'rt w ww cW^1^ ^ CPI PWt "^it ts I iW 

dRr^ cgPw •fWct c»fli wtii ^ dRw? •fl^ W ftutr iOWCT Tp¥ 

^I9|ww ftw ^rMlPTt Ti *TO ^If^ •ft ^Ichr R?nrt ^it •f i 

‘fWff’ntv <CT I 

^8> aPWJH WflUl W 

*» NiM TltH ^ifl# •l^fi MIM 4f PS TM I 
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c» #ft« w I 

Rfff uR^wRflft •rt^w ji|w ^ I 
^ CTftTTTTW TMKT 'fTrt’TW^^*rthff^WCTTP^J 

W« #W 4ltH *W WCn«lM vr*l •tftTI ■<« fl^RRrtC# IHW *fWW I 

*» lij'd Wf OT %lf fifiw ^ TTI 
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i. PRra ^ OTWf 
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C. ^^<Pjh ^3PT^ ^fulfl 5 ?^R^Ip^ ^iHUI 


^RpW«W 
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3 ?*rWiM i 

' 9 . t^Pi^jh f^lil t'oQt'o ^'s<^'o|« £c,s^ I 

8. GIPH C^ ^ I 

4W|5fl4«f5r 

i. Pi5R >i<^NS 'Cj|®l’» '^2r®(%I 

Pisra Z«i5(,« ^13 vltfis ’^^f® T5 I 
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I’nw wriry 



1 lar->c.i: ftcwPW? 
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^TS)^ 
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» 4 i 1 W ^ W C^ I 


l^cw P^lw fififi '3(1^ "iilv^-l «lQwl 


>) 4 Si:TOK-Adi 
^ fiCTO|«r-Ded. 
'C) C^^siJtCW-Fa. 

8 ) Fra. 


tt) ^sn®Nt^^Wft®t^OD. 
ft) 1 ^^rtrtw-pc 
^) i^^nnftfwr-RD. 

kr) ■?PB^JIKW-RA. 





{Aom l^lwu ^ 



OEXNOUM 


THlCHNeaS • 

0V£MLL LENCTH 


LENGTH TO VEHTEX 


VERTEX OISTANCE — 
ADDENOUR 


CUTTMG \ 
ANGLE 


RITGH CONE 
ANGLE 

PACE ANGLE 


ANGLE 


LENGTH 
OF HUB 
















w 1w Plwiw Wf^ f^ <w <*pr I 

fiWbW 'SfJtCW 

f^?jiw< ^srvfro t^lwi '©ct^ cw ^ ^ c^icH^i c^i*t i 

c^c^ 

OTW Rinkfin nk'«^ l 

iM» wcw 

^ HIC'M "¥5^ fiJt^ 

1^ c<fMfl I 

c*r^ Pj?(itira HI w '^nwjpr «jw, w ^ ^ i 

^nW *1*^^*! ^51?1^>I|C<^ I 

^wnwSR 

#13 WPW 

l»TIW Wl* I 

>, Piara c^Rft^ f 
0, Rjc^vsjIij «iicw ^sCT?c®r ? 

8. 'fljfOT®! ^ T 

ip5 ^5(jw*r ^ ? 

^9. 3F^ r 

'’T<f^«l?f 

>. Rc®®i Rflifl <ij<i^i«ifl ^[f^ ^ ffw I 

^ \<i^ Ryiw^ ftfes ^?c*Ri ^ t*r»f I 





^JW4 5J|IHPI 


ftUCTf ftF <¥H, 9 * Tin'* 


PD, 


PD 


PlRuwi ftp C¥K, a“T®i" 


P 

PD 


PD. 


ftliraR 1 ^ C^f 0 ®T«a 


,4 

N- 


f^R^WI G¥n, a®T8a*‘—^ 


N. 




PD. 


Sin e 


f^fTW><OA 


;m)p 

(<i»a 


frs ?lPTTrf OA = ^ PDp x Sec a 
fT5^TW^OA= (jPDp )-‘(;Pr>gl^ 


‘iJOTT* cw« um X. = 


Add 
OA 

^ ^ OA 
W! Cot X = 

C^W g ® C^fl g + ^♦W I 

C 9 ^ p « CP^ P C 9 ^ ' 

Ded 











cw Col M =-- 

C^ g ® g • I 

CStf^ C^cf P - CWn p • f5C4»^W CW I 
cw g = fSfrr# c^ g + cw I 

p = OlfiT^ p + r.feCvbV I ^ I 

g = c^tfrr^ c^*t g + 

c,<p?^ c^*t p * c^tfrr^ p + c^n«i 

g = C^Pt’^ C^ g • I 

f*r5 CW p = C^ P - f 

COS f 

^ OD ^ PD + 2A CosQ- 

^__N_ 

^ Cos cw 


iijA Rw I^HH ^«Rl 4IW iW #fllH •(« Wr 

Iiw18 RlW R«ll« 16^26^ ^IBlfl 44 I 

iSrtiPtWII ailW, 

ftFcW,eal6*26' 

Wai #iv If=w f 

WHI WlS, 

N 

N^*-— 

Coso 



ftcw lift 




_ 16 
~Co8 16*26’ 

16 

” 0,95915 

»!«.«»17 (OTr.!i^rrtmo 
^ 6 ftc^ ^ I 

ftw R?ihi^R< PiftsrpiNW 

>) P^wi ftarii#wn '•H^Hiw vi4PiiiiM ^iSwivsw^ i 

^ ^91B7#«||(,1|4 1)44^1) HIM #I^W ^ 

«) *J|H 

8 ) 

0 *^*1181 #IM I 

8 #)lP"lt CTl^ fJ*ll Rkf I 

8 'Wrf 

8 W8fl rt/f #flW W ( 

8 4m #nH^ l^l^Lnl '«lfl^l4'8 1^4 I 

8 ) 

^j) ^ 6|WI W l^lH 1 

H) 8Wi 

)8».8 Rcw Wflrt ^5l^w l?j« #(UHl *tlf^ 

c^ Piflicw wi fitw w i 

c» Piflic#i #iw w ^ Wn TUfc'* w I 

^ g u ft w^ fi » x m Pndcf < *ta ^ HPT i 
^ "^NlWlH F!l5W? ^ 8CTI 

#l|«,tTOWWltVl®RlVftriCVChTWl*r»TOl[W 

wfWr, ftiWf %W ^ I 

4J|^ Pl«(Ct 1^ *inv}^ 4H ^81 lft« I 

^ PWGHr%w^^ilWtwi 
^ ^»in^ I 







^ ^ d5flw ’Wft Wf W w I 

=> ^rdt *i€itot "tlN « »«^« 4iiw I 

^ fliMH ^HWfiR #« 4®) w I 

^ WftH •llftw PlWCV W^IHH 4flW W I 

M).« a1ftiw«m»iflH.*tnf^ 

o^ftPT ^8^ fflit ftwn I^Wt icff ^ ^ %IT 

Rovi Pifiwii wlN*r w w, ^ wiPr 15^dw4Wcsi8;®ftOTr 

iW?»rtftr *jfrW ft^TK’TOT w«T W I OT^- 



MQVt URl{ »N f Kl!( mRKTIOft 


SWw W«# = - x^fflW%WtP^“ 7 X^41M4 ^irw ♦pPT 

6 f 

* (- X 1.57 X m — X1.57 X m )fkfk 

6 7 

a (- X 1.57 X 3 - - X1.57 X 3 )ft1Sr Oft«T= 3 TOO 
6 7 

= 0.783-0.673= 0.1 wflrflr 

R»ilM df^ WPl8 *l(J4 fiw ^(Bf ^If I 












f'larfl 


0 

B 

B 

B 

B 

B 

B 

B 

B 

B 


fi(.^ I^ra «P[Bc« ^*f&4 ’WRr R^im I 

^f5«^^iw iiiii4t4 ’idiw ^ I 



<j»jtw« 5nnr'5W ’^31 ’pI 4iic^ i 


PlfllWfl '2r^%F|iTW'6 csiPW’aM^lw I 

Rijlwfl ^|i5iij 'qhl« TOT^l®c^I 

fiinriTOT ^Ticw ♦ppy *ift^TOrsj^?nTOT^r®ii i 

sWW nig'ofl ^I 

^ORT *ft^1if ^nti? CW^®T^ C^T^ CW^ ^®TIOTI 0,'b^ 

- C.^V 1^.ft“. 'CNVwt ^5lT ^ I 


Rfllwn *i? Cff^nk‘®fl W'c®! 

<3«^»i ^I5<p -pav® ^ I 


€RW»TT-i^5 


»Rl%«€ra‘s 

i. Pl«h ^3FI^ ^wflNPra (t 1^ ^ %®r I 

l^rai? ’T53FW I 

vO. l^{.w i^silu <pf3l^ 5t.si<^ 

8. ^\9[k. ^ I 

(f. 15i.w Pinh Z'9iii'9 CSiPh (,^3*aH «lli»?jl I 


i. fic«n Pj^W WiM ^ 



(Spline) 

Trttir (Spline) 

t^wi *rw ^flewiw ■jiiX*( i <0 flXuH oi^SSTOTe 



BAStC SPLINE PROFILE 



t q«G|flnl«i "HHh 


Tll^H 

CTf^Rff 1^®cf ^1% ^Rrtf wr ^ ^*?if rtw 

•iRi^iWlwl ^1 iraww ^FT ^nhi •tWH ^ ♦Tf^ tiHh ^ttn WPi 

“w w I cwT- nil^'Pim '4^»iTOi®ir^tEm^w1fr i 


5^.« 

-rifcni ^ ^^1, N a 97 

N's W 


Gear Ratio = 


Dnv«r C«ir 
Dnv«n C«sr 


SpindU C««f 
Worm Ooor 


9A, ClPlH S*l 









3x1 axu 



V**N«m|WW w^fRWT'Wf ^CirllWWl rWWlf^TCW^TW^tf^ wcvt^wiff 
^ w, Pi“*w ftfiftw 4^ f“ii®« f^inft^^fl ^iOT^rtw%nwr 

^raniRTf’ff I 

J^J aflftx w 

d|^ I ^ WIT *W ^fWOT I 

«rt *1%fi TUtP^ ^l« '4thwW ^ W W I 

4 ww,7X4T4fRwrwtOTr*ppy 

o > 

= (^ X4.7 - j>c4^7)ftft- 

= o.ioftft 

8*i«iw li.'iM <WVi '(fw'S «w ^IS+ ^iw# TiHiW* vfW ^ I 

js.e- Ttr^^ift ffiiifr 

5) 4fl5lil <M ^iWCe* 1(^11 a(4IC* W I 

^ «||VfJ|Pl C^^WWIEPf I 

o) tlUlMlf ^Ttht*l*llw|fl ^SA I 

8) ^JVf #|9|U4 |ltC4 MICV I 

lll^l W'® 4WJ^TrtCTlW^4 ^W 8i.^ I 

0 ) I 

n) ^ 4fD98 I 

V) W)h ^hc» XiW I 

V) taif^^ 4l ft« ¥[Jh itflot ^ ^Pf 4811 ^ I 





4idSii ac< \ 

<5(^C>W WW ^ IfPT I 

oW CSlft^«nftw ^53^^I 





El Wll Wl^WH (JRw li'oltfiK C^ 'S I 

El Wr ^ W ^TUHI W|p*i ^c« ^ I 

E3 wRw« P^«(,«i5i ffes ^Sfl??!^ ijjiw yr^po C*r, '5E? 

m cffi w w ^yiiwR 0m«%r ct? ^ ww ^y^n? 

E ^ 1^5-45 I ^|13K« 7WSl% ^rdT '^^I’RS^ 

•rtISftw d5ft*r Rg ^wSft’min ^iw I 

EJ C*lf^5T d5ft*K^ - (OD + T) •yi’f «|I»|IW I OD = 

T = ftf^ ^lra« j 

El tSpR OiRliFW 'qj^l'qi!^ 9^\o^ ^ I 

B ^ ^C^^llS^^sfBT Wl>*t (?iPlt*i ^ <mc«'5W I 


♦ R^l&*i ^ I 

♦ « ^ll;i« iwk<i ^ I 

♦ ^Uk* H^i«u« ^w« ■55^ I 

♦ PraiTiUlW^ Rl<ft ^i5IW ^W I 

♦ i5Rwi ’tfvfTOT^ri.^ *|5l?i'»l RRr® i 

♦ iiwt&'^l^ <pf 5 |« ♦RT «q[S^ ^*ra ni^l» I 

♦ ‘5pW^^f5l¥ ^RT<SPW ^ l 


«Rp]W-ib- 


"siR** I 

ibH\^^VS 

>. “iii^*i ?5flr ^ [ 

TdR*i c'olit'o CTPrt c*fB^0*r ^ I 

15^^11^ ^iwiwi ^ I 



(CrrindiDg WbeeQ 


iir.i atl^ *l Hn»4< rl 

‘’SjWtf ft>TtW ijftftw ^CTO14tl%\ ^^Sf^* 1W M>rlv 
^^jCS «IIW I fld fSilW* Ifftpw 41^!feE WW S(K'< *M1 IWI- 

O ^ CSft^ "1 (Straight or Plain Griodiiig wheel) 



O PtP^Qi^ih (C^nLdifcftl Grinding whed) 



te->y,A' "irtJV t 






O ^ ^ livn-n RffI (Straight or Plain GrindlDg wheel 

with recesi on one aide) 



o rtWJ" ^ ca^ %«ir *irc< ftPit (straight or Plain Grinding 
wheel with receN on both lide) 



PLAIN WHE£lCRECESSED BOTH SIDES.) 


ftiir->».8; (tt wi mi Bwa ft pf i ) i 

O *Itl< d^tlWpPfl ^*1 (Botb Side Tapered Grinding Whert) 



WHEEL TAPERED BOTH SIDES . 

o c4KB ^ (Straight Cnp Grinding Wheel) 


















5*f 





STRAIGHT CUP WHEEL . 


O yml(5^ (Flaring Cup Grinding Wheel) 



FLARED WHEEL . 


O (Dish Grinding Whe«l) 



DISHED WHEEL . 


O (Saucer Griading Wheel) 



i\r.\ %ffhA 4\\%\ 4SWMPM 

iSftn 

D ^^f5l?5TPT l*^Pif&4j|»i ar?fet 







n 4l?fe^ 

PiR^l« ^t»i« 

^ ♦llc^ 

o ( c ^i? I 

n f>iPia4jW 

Q wtor^ssfi^i 


0 PiPiRjvjh «it^^ I 

®IR?f JJ’Hul^pfl 
n ^jiPk^hiw^H I 

a 5»i‘'«^tlJRr‘ilfl{l%ii 

n c’TOT 

n WT« wre T?t!^ ^^ror^tw-ff ^ i 

a 5»f "6 ^f5h Al'^l fiH® \ 


n *^<riftt 



P»T 




>) I 

O) I 

g) X X CTW^TPT' fiHilW S(^R« I 

^) t^luHl Hli*(W «Mlsi wlR^ Y fS^ ^f?T WK ^ I 

OT’T- ioo X ^/>o X WA© I 



^Wlfl ♦Wfr t 

iv.8 »5j'W^ »ilW^ 

> sjiroifi#!*! 






'^Sbr 




> 

> ^I<?pId 

> ^^7T9tftr»r 

'suiaiPw C*ft^ Cfl7,^l<?D|fi »£# ^lolt ^RT 

isj<?chQ ^nf^ ?*iT ^ I sn^fei ?5*r Wi'ai 

*Rrt^ ^WH I -^^VIW ^£|^ ^5TI?F1^ ^n1^ •Rift I 

^nft^ •TTw ^QK'o I an?fti «r4ft 

tti«pwi R.'nits ^*r 5rDk« $(4sl^« I ^^C*Rr ^9T 

I 



s4ntfti<?OT?^>iR5T< I 


iffiftt ^TTC*iftt •ot cvf5iHtl» rrt, ^ c^iwi 

€®R ^4TO?i?r «wpw C5c?r ^ ^ i ‘JO’W wf «5 r 

'TOi ^iff ♦ift WC^ *6^^ ^Jt ^ I SlftHn Ajl^ok'gfi PH^c^i 

4ntftt^»CT CSf9 ’^nwifiw C5T1?TO l cy« 


I 








Collet 


Balancing 

ways 


1 

» ^ 

X 

1 

1 ! 

1 

1 

i 

1 

i 

i - 

A ^ 

N^' 1 ; 

, • * 

•> 

j 

» r*" 

i L... 

Jpri 

\ 

•‘i 

1 

1 

1 

1 

'i! 

s 

1 

\ _ i 

1 

1 r-“ 

1 » 

1 k ••• 


f 

\ 

\ 

y 

• 

} 

« 

■\] i' 

1 

/ 


»rt5R»^ ^ST "S ♦fW sjI^-^iPk ilS'e i 

WIT ^iTOt I OTfw w ^ v'®Wi 

'a«RniW«\^*rc^Tj5W^1Wlir^rtTcff^n^ri^^^i 
5VA aJI^fel « Ogf^-'fl^ ^\4^ 

r^6c»w ^nw siPi^ ^rt ^?n7 

^*iiwi*i(.^ I ♦tiiww 

j|iiw a ^inMifli*! c^?wc5f«TO'5i^iw*iHt4 CTwnri 












C®f6?lT ^ ^ilf ^Iw C^t^n^ I ^*1 <SS^ 

^^t'© 'oulaiPi'o ®^OTr ^Ptt^ 'flw ^RiRT ^RT <^W crtsf ’e Rfej 

*iI3w C5WinT'SI*1!W^C^ WWIil I 

O ail?R>^ CVfl> ^5it>9 <3l^ <Mt« J!S I 

>b’> <^f| OB^ ‘IHI'WHIH 

0 4fi«lw u»(Vi *<licv« <5f^’«(^|5lpw^^ iSR»i ^ *</IHwI5^ 

^ I TBrtiTO ^rcrt?^ sirat*(%r c^w i 

H 4W csf^ ‘a|>|5lptilQ*t >slnj<« C’fll^-'^ <IW I 

0 ^ ^ asPrt ^ c^ c^ ^ 

«itw I 

0 PlPlfe^JW (S??T ^ ^C? I 

0 ^ ?^f5l? CS^ WI 

0 5»r \s^ 5>(tji« sirt5 <sl^ *psl ^«? I 

Jb'.Ji iFft* 

0 chichi ^fl?»r ^ ^ ^rt ^{.»iii Utt 

WP5 wf ^ffirw Mfrvi ’-WTA •wf%w fiK c51^ w w I 

a c^, Q<t^ 1^, ^ ^5ft«Rr-<ira 

n ^»R7P «Rf*W « ’W CSICTlC^ff TOT <fiR5 ^ *rar c^ 

'JJIW® W\ ^W4 1(lw ^'«(NW 4iSI ^ I 

a ^'^WRT^wPtflW^TO 915^5^ I 

a ^tfGi I 

a C’TOT (401 *\\^ I 









vD, fs<i?jlPr I 

S. '^CS ^ CTRTf? ®^r*f I 

<i. ®Pri-4^«rc?rrw%n?t'S^^^ I 

fii^ ^JTRT •IHI^ W 

^ <i]7x csf^-OT ^ I 

'0. art^ "H^wr ^ I 



^ (Predisioii Grinding) 

WV CTWW- TOT ^ny^l’PlRff I 

oiPpTWfri^itftT 

4l^4tf4 ^ njBwfl >1*^1 HWfl ^hlW 

*rrf ^1W1OTR W filPi*H flRfijlwr '«?ll^*i ^ 



fSv-bV^ : 1S|^«l9f^ cs/^ 


«t^CslPlPWG!|RR«W 

PB^l^w i waiw^v [spipw tg | ftfig |»i iHu mr- 

o) 5*^ ^f5hi I 

8) ^4|t)NHl«1 f^l^l^ilVf CH^ I 

tf) PlWia^iW aitftl C^PR I 

c*^*fi*i PiPjl&4W I 

ir) I 






080 


(SPH (Surface Grinding Machine) 

I -pICiwh ^15<ig^ 'Ufffev ^ i 

ftfr?, (^nfir'6 ciRir C5iPw^^^’PWw«Jltf%^C3iPl*fTOTft#Pri'^^ i 

C5ft?T Bl^*i ^nroPT C^lPpr 5^9?tir ^p?r 

f*PPf*R^ 6 ®B5 I 


1551’BriIHM Pif*l^}l»l afl^ (External CyUndricai Grinding Machine) 

^ C#|5T TOT TOTIJTO 4^WTO«f TOT TO ^ aitfee. OtPPTO^ 

il ^ fTOW PrfvflfeTOin 41^%^ CSlPfST TOT TO I C^lPR Pf1grig?PT|gr (5TO 'S Pfftl g^ TIgT ’rt 
TO^TOifftfe^TO^TOTOTO I 



?3n Iroifti cTOwi? ftfflir wilt^ tot toc^ toto to i to^to 

’CNl«Pri FHxsotij \iak*'l TO I fes^ ^ 

TO TOl? TOT ilTtfet TOTO TO I 

CSpiCTO 

4l1?ffet C^lPlOTT ftW %CTOTO CTOI GSf^ ^ TOTO. cWtorT TORT, Hto « dfttTO 

'HUih> ^TRsOTff *rwir JTOt, TOr Pt csntcro toH^ « to ftf*iTOi 

TO^TO I 

5S>.^ 1^(5)*^ L^PfW^I 

TOCTO 

^ C lriTOR 
^ TOOT 

=> 

^ 1% 


15 



_. 


«S6 



^ f5P(3 PiPi^lfl I 

«=> wliat»i I^Pft I 
0 ftftTOcw^ntfeii 



0 CJI?^ Pil^fi^JI*! OTTalWix. 



0 CTRr OJ^ 41?!^ I 



csiftw 5 »t 








X 4nti^ c5iRc«^<i cdl^R^M i 

^lnt«p«n «il5R?^ 1%< I 

vj, ^«l;|<l*il«| p|pila<pjh 'aj|?R><, ‘1>«1^51 Pr*i 





^^88, <S?ftsT5*^^*ircW-^ 



(Surface Grioder) 


*1'HW>1 4a4HC«^t 

i) 5l?*f ^iiif.<p^ 'djj.'sjs I 

O <.4ll>ll? 

i,) 'i>lll54Jl^ r^^il ©T?*r I 

O wl'tiQ CUft’Tl^l^’f 




ffiar.^o.^: Rfttj ^ i 







QfSluaic-^ffi^ >iwc^ Rfifj 'fiiw 4,wi 

>) 

'») CSft’T cy-WR^JJ I 

<i) •»5iI5^ I^«i5i S*r Pi«i« I 

^) »iTrf w csrfS^ i 

ly) »Rpl5l%^c81^W^i 


igre* 1^ : i 'SRrm o.^ W ^ *tWlft^ «rK^ 


11 117 ill G^iiLUTO titutl ElfT^ ^IXlET^ C* 


'll? ^t5*RJ ^nW 4t5f^ ^5TC^ 4 1RKS3 nI^j^ ^ I ‘flit C^lf^ C®W 4ITS 

dJ^ CT-wRiflW : csRsi^Wsr vii^till^ ^ 'ai(,15|wltt'*Pi i£f^ ^ ^s^fm 

^ Tff ^ iwd ? ^ cBftgr ffin i 

vs|jt^«rlc^<*1 WT : a4ll^«»aj IR* C? c^s\^ 

l[,l*iNfl «jli?j| •«)fl^fi»<j«k^ ’flW I 


^lI5i P]«h 'Q 1*R5|? ^ I 


VS8V 




^fWf cGR^I w\^ C^rf8^ 

%5I? wPlwfl ^ ^<"r I ?5J ^£W(S 9'9\d P&t^in 4T^Ft? vai*owj W?5*Rr 

l^'ilw ^OT) 'oiR^t^H CWd "6 WW 5 I TO^J? I edit'd 

witfd evd ?jnpf Ji?T, 'jnr^rwr^nrf^ •jtcv i 

•i4^1^*ih dJft^ 

tiiftOTT ^t*ror siji'dwro^ ^ ^iB^iwi 

'g?ii4T^><c^ ^rapift 3Fnf®*ii *« ^ ^ I 

^n"t, 6 C^, ’“fl® ’oH« fS^ 15tW 'ar«4o I ^M-n^ ^TWI 

*Tror ^<RT •jw ?®PT> «ii^d *TTOr I 

^n^n, C5pr, ^tto jwi 1>tw i tJrric^ ^ ♦rpn c^?ct? toji 

I c^tOTT^itw I 



♦ *oHwIB^ I «nWCT> s^(^k*i| ^ i «|^ls?l ’HI'o^l 

^ ofw ^ ii^d ^>c*w ctw ^w ^flT ^nr i 

WT? I W“ (i) 1(JW<WIC^ 51^ « (\) 5T^ t 

•uMwIC^ : ♦tWIWfl UiMwl^^ 51^ ^kW»j 
«5T^ OTft^ froftni ^5itw^ (5ft»r ^ 

^wirewi? ^ ^ I 'flt ^ ^ I 





















\~n)\A Wv s 3,t»i^i‘“i>Mt*il5v ♦ffsunr ^ 

I ^ ^ ^ ^ TOT ^ I 


C>|PR 5 5!T*([WF ^ ^.... 

^RT I (i) CSft^ ’®l?^, (^ IGPB^ ^ftF « ('O) XSPwitAt 



ffeff-^o.'9 : {>) Cjft^T (^) i®Pi«It«f*i «iV' I 


♦ sBilHbltf ft*9|bH- (>) 1^-5^, (^) ^ITRW C^ « (’©) 3FTT^ 



fBar*^o.8 : (>) (^) ^TiRW csP «(«) 5*n*M i 

♦ SiiMwD^ RFflbW- (b) ^3W, (^ CSl5 6 («) C?f©5T 


fftff-^o.^ s (i) 5W JRf, (^) ‘i^jl^MtJlfl Cjfl? '8 (’fi) '®lTTf%*W*r ^ W CSf5^ I 






























fe-^o.'b t (i) «(^) ®fi*r I 




’SUftJtKsre^^J^ 


%?!“ (SRw I ^\\o\< ^iwr ^ i 

»iht*p ^iJRr ^ I 

: ^T^T C^ ^^nwRT WT ^ I 

5 ^r w \ 

j ^5n®1^^wc ^1 


i,o,4> fififi ♦tfiW (ii’aw 'e^-OT 

TOl 


tW^nOCTTiWfi^lW ^^CVTOT^<55!T^^R^lHWT<fTCV, 


95|T?/3H : ^TBJ9 ^TOOT ctPPT-^7 ^T 5T^ W ^ I 

PVolfl J wPfn ^flTI 













^•Til^ ^5i^ ’©l»ro ' ^)jc^« SRl^ ^C?I i 

‘aprft®' Pic^fci s TB!5Tft^^(j5i(.iif6^/wii4fli^ P^iw^w I 

^o.<^ 9i»1ca!tH4l6<411HC»M4}|Jt'*tW<l VMI«H *tt^ 

&Hk*ilfl ’IW R^PlR^ 'JjIwI^Pt *1^ <PflV® 

0 d>ft^ I 

0 cSft’TSF^JjW^I^^ I 
0 ^l®*l fiF^/^H fw I 

%(©[« ofsw 



^ITfPlt^W 



iJR»i *rtRfRi*il»i 







cutter tjp^jjn^w 

M4H Wffi 

®- 

8 


^WPW 

>(1-0 

1 

%5 


o.o<^ 

0.00^-0,0> 1 

1 


'*w W»i 

0.0^ 

O.OO^-O.O^ 1 




^o.b^ dWIc^’S c^oil R^WlR 

i) «Jt?l^ ^ C?W '«i!g*jl^i S35n,>® I 

^) «pr 'irayicH ^ii 

•9) ajl?R»^ QPn? fto '«>lc»l1«k<i QS^ I 

8) ST^oil^Rji '"M^ ^flk*il5i •A'^ KiCT piPict cn»it« I 






cwf® ^'1*1*1 « COT ^5C? TfWITO? ^nw ^ I 

^) «n^Kn '6«i’#i>i >ifS4^iw Rtv* ^w i 

tr) 'e!ll4^^(.>14 ®fSw ftc?r I 

jb) ^>^^iii ^sc.'S I 

^o) fifCTi^%r ^i(.«M ^ <i><»rIu I 




'aii'J^olws «J<ph(,’®n ^SCOT ^ 

8 . 



-tfl^^T^RT^l 


«WlVfl4 «Rf 

V. >i i aw ai i t^ i iaa ftfeg^t]c*i?asTyi 

(?iPiCAiic.*tl5t -Huc.^ AiiX^iwa any a w i 

'5. (flPiwilwfSs Pifen •ptiH •!^ir <ij<j^l« i 

8. oil^fe?, C^!^ 5WIWR1 C*R*ff R^alf^ I 



PlPllSr^h (Cylindrical Grinder) 


I5|I*ll2|*/1»l «n5l%« «p5!?r t 



t cssV CTf^tsr 








i ^**1^ (fiwN^ Piftfe^JW alW%x cipt^ 


wPl»i 5*1 













9^ 

aiiX^lwti RN '*(<1 "i'fl'^H 

(Table) 

^ JS\^ f¥s <^| MW (Hand Feed Haikdle) 

9. Bl^f^ (Driving Plate) 

8. (Grinding Wheel Feed Handle) 

tf. (Grinding Wheel) 

’b. (Tail Stock) 

S. wPl*< CW (MflctdoeBasc or Bed) 

b*. CW (Wheel Head) 

b. PleadStocIO 



t caf^ ww <^\M\ 'S^ •ivhRwiw 

WM ‘tfU I i 


18ar-^>.s 

X wPlw ^ I "WT ’fisT RP# 

^TWTOi I pH*<h3 nnr ^Jli^ i 

C^Ca'S^I^ 9 ?I?^ CTC®? ^PCff *fW 

^SjiT Io«w I 


9iiA>A 









^ "^if^ I ^8:sr c^c^ ‘fl^ iw 7^51? ^*Rr 

^1*RT ^ I t^lfliliFW 'Sjftf^ 1^re*T <ICT W^RI CTOT WiFW 



fisr-^^.^ 


C5J5^J^ s ^?r (JRl»W 0OT ^WWl I iWf& 'S^ 

^1 



fSar-^^.^ 


wt ww c^fwi^ 'sn^ c5Rwii wr ^iipf ^r*w 

®1TC^I 











^>.8 Rl^n ’OTRf 

all^Rj^®^ s Bn<i5i TIW ’^HNwJu 9j5^'o ^ I 

Of®nr C9^ s erc^s ^Ii<j> 'STW ^TBf ’Sf^ij ?5T 

^ I 

s «ii?w 4i5t^x ^iii« 5 ? ^ni*f 5 I& cs^ c’tPk^ ’®R“ 1 

111^15-5 ’Tpr 515^4 I 

wv»w5^ • sji?t^ cs6^ «'e^t«i*5i CTO iTrtlc? •aiiK*<i ^ 1 

i ’RT ♦TT CTOT C^ ^SRT IIIW CPf«?t? 

I 


PlPl^|-¥>l»I 

^TOI 'Q <Ji<i^jii ^fti ^C?I «flC4 I 




^SRU s wi'tffl piI^’© "^RPix, ^ c^, <5 «j^’© j5k? 'i«,^Iwj 

^jH> tSPi^ ^|1^ I '6^5® a|l5fe«;?5Piu'6 ^STf^ I 


>5T^ 

•a^ t'3W3 ftf%g RjW^wfl TCW ^fTCv, l.^lw 'S f^^tfSt 

C5TO ia??,^Ti^*R •rs’T 1 



’TW c^c^ ’trtc^ I ^TRIOT 4ic5!^Frsi^ )^PF ftc?r 

‘Wilfl 9r*ij <^>*1^51 I 


O fi'«lRV^54 i fiaaH I 

O J ^|p»i <i>«Ih I 







o ^a(trt(|f| 58*t - Iffft «|C»j4fCH 0Jft*JC4I 

o Fh^ « 5 ilJ/^H s 5 l^ « ^ j 

o dJR»r1^W Gfwflhr s I 

O s isl C^jPiW TOT I 

O t ^ ^ 'e <??l <PCT I 

O RN> '36'K'fl|«M s 

O i^^*l *!R»1^: ^ ^ I 

O ftl^inl*!^ f^fW jBIU/JC’I - 48 . 1 >: 





iiMifl'i *n^ 


csrf^iOTT^a^^f^'^o.oi ftft^t^RrCTWcsiPi^ o.o^l^rft 

’flC^fFCa? ^ 0.0^ ft 1? 

o.^ftftURf« ^SITOl ^ io ftfti 

^yW ^ ^iW‘0.8^ ft ft I 



W*?J »{|ifilfi'® lirewlf^ I ^ TPW TRRT ’JIH 'iNIsH's 

o,oo>ftft I 



'5^hh? ’3*c.*t^ I 


l5R»i Tf 0.00^ ft 




4jlX'5»W ‘SK^IW *i'i4'e\< 

^) <3Pr I 

^) ^Il'SHI I 

vs) ^h<^h«i<i ^rw^t®r I 

8) ^ I 

«?) 5n^«^Nh) <iHc« I 

'J?) “©k^il CSPf^ <w(.'® I 








PtWo^iM ft1^^??*r *iHI'8»<M^1 4afil*?JI ^ I 

8. rafbtj I 

<t. PlPj!i|«P»H iilX«IW5I ftfefl <P(.s5l®l Pl«l« ^6 I 



(Tool sod Cutter Grinding Machine) 

5®r<fl^^f9Br<T^^5Rr 

^i?r 'OTT^Hc*r ^ RPil 5»r 

is?^ ^hBtort yoit^w '6 'flW ^1PP5^ ^ I ^«r« 

wPH 5 *T I 



1fcff-^^.> s 5»r ^uw 41^ ( 


5^ ^iSln aJlX^lwn RI^ ^6 

5*1 ^f8W <l^^lc« eWK 

> c^Ppf (Machine Base) 

> ’im (Saddle) 

> (Table) 

> ^nro (Column) 

> (Wheel Head) 





B«M- 


a 

a 







, i'rf= ' , 


: Jit jss ^fui? jntwT-^a? (i) ca?^, (K) ^ (e) d>l?it i 
























Whc«l head 




Column 


Jn uiw^lClT w fifill CRftwT cw fti( fill WJ i ^ iH 

I'WM n^lHI W I 4 ^1 I PCh^lQl^ ^ 

o fti ^WJ^^cSWi 

5»r <w^flfBr«ll^i|Mni ftliii «(i(Btwn^<i 

}iT iW W ^flSflWTl ftfts W IOT Wff tt®WW 

• Hh ^ftw **1WH I ^nnwt 

dpFft^TCWW frftW ^ I 



I C^R& ^ifrTOflT ^T W1 ftl^B* ^l¥lW ^ l^lfCT* 

^Wfll ^ll I fi-5lew »f|itlw wh 5^^ ’«il3ft«i 9^5 iNI^ i 






5 ^'ll> I {P>lF^^ 



S <?tpii/ '5tV I 


^nlCB^’G CT^Br : CS#*T ftftx^i5h«|[?,I? j^ ^ah '^•4* <p|G|ii *RlBr^F!T^nt^5*T“ 

’s^h"!;^ i ’«ilWlvihi w 5 5»«i ^s I 

^^..8 ^ bW»fl<I WM »I'*4''*M R*WlR 

0 wPlw« ^®r ’ll®, ^'S tn^Q« ^ I 

0 ^iS^ji,^ tfl55 vtH&« I 


Zi wa ^-‘K^LQr Kj I L} l^EttLD l?C [C7 IB X' (■. K EIL lAiXfTC 11 


0 «if|j5pv^?“ ^415 *55^ ^H CFK ’=wHiX Hf5«jh «pih»'« w I 

0 wr^ WW’IW »iH5t*i'®l ^C*® ^ I 

0 ^ WPiW '<S|W ^W ^>nW5WlC9W ^WIW ^‘W W'i W1 

^ «»« ^l^h all^^ltn ^(wln 

Rt^Pi^h JV ^(T5|s PiS^” 

i) ^r (3^? iHvi«<w ^tts; 1% ’ir wc^ i 

^ QSpTl^^ t»Rg^i5! >* ^ I 

8) id?!> C^^C4 'iRra Rt'® I 

^) ^]Eh^«, »ijl«a»it^ C^rtiOTT CT V9\v\\ nl'ot^ 

P*i^#] c*\QS(i ^5*Rr ^•*f*i I 

\) PiRsW c’iSK *wf9w 1|*?rCT^ WCT*r 8Rr €fOTBf*r 

Jo) »»4ra ^ alftfe^'TOT, ’ill'll I 


6^ csri^5»r^WOTW-^ 






^ 'lilll.wlwn <w.iH, l*i'B|« « ’R-<iRr 





i) s dSR^i wl^wn >w^» 4M I 

4) :l5R»ii4 ^-fl I 

’O) d5R»I *1^ ft’oh 5 

8) ^ 5 '1*1 4Cff I 

(t) ^»^|5o si?,® frw ?;|?«w ^hivo ^l?)«o 4^^ I 

’i*) s ?4K« 4C5W ^Pi'a ^1141 

b-) diR*i 

4) c?5 eftftR ^#1 : ^ C^«C4 SilHlVl 44C4 ^ | 

> 0 )'^(.^ Sl^ RI'^M s ^ ^4<W ^ I 

>J) Pi-oHi : ^SlW ®te'^f ^ ^ I 

WtS‘< i \^WiS R4 4W 

^'4)flW*ra^s R1% a ^ITfgWCTC* ^CTW OT ff I 








>8) (SPM 1^^ *na«?5ii^ ^ ^ i 

flK •Orti ’ftJilUlbWC'Cil {M\1jiiil 1^ <H5l l 

Jsf il^^iflJm4!l^'*|«H SiMIfH C5fl»t) *11^ 

ft#*f'« ^ ^ixm >\‘^i4A 

'JW? ‘pk^ra tWCTI^ ^FT^T ft'^IF®? *(9 I TT'fni'fS ^fijT fWlF^WCRT 

« Cirf^ ^Il’IICHlX I 5Tf*n^ PtCit*IHI f^^lW ^\Wist 

tf%FWT I 

*SpS ^|T5ra oJl^ekia RI^ fiPCS? ^FTT fifC^llW WIIWS ^5^ '©Ma T|K 
0.0^ ft ft ^ I ^ iitaiw 1&wt??r« WrsTC^ ftfes I 


«Rprmr-^^ 


5»r <^fi5w 41?^ c^ ? 
i,. 5^ ^fGi« «n5©jwii R1^ I 

J^r <P|1;I5 iiii^iw^ Rl^ <^t.dji^ ^ ft®f i 

^. 5*T 'il^ ^f^RT <3ll$©k5]^ (^ift) ^tl^ ■^?if® R^-o I 

<pfGifi «ii?^iw5i R(©fl «ptiH Ri©i« '6 •i<i'i^(^ sj<i^?i ft®r 
’O. 5®T In Rfefl ^<*1 •S^ 'puih ^ CTftl ^^f5> ^ 



5«f i£i^ ^l^lfl a||?©|n ftc?r Piflifl 5^ ©PR ^15,1©^ ^<ftf 
'^. 5*1 ^ ®rt5«sia pHk*ii« cvot -n©<i«i«i froiift ^ i 



(The advattcemeot of modern machine tool) 



«lknlR^ "li^ wPlR\ nh 


fep^e^W 

%yynfe cyfe^ 
%c*i^H Ry cyftfe 

SwyT ^ty* cyPife 

EDM 

EBM 

PAM 


(^yfiyfercyPife 

LBM 



ECM 

fiiUpie e yifie 


ECG 

'4i;^i*iR'^ csrf*f% 

U5M 


c^cyftfe 

JM 


(?iflwn»r oif*rt*ft 

CHM 


C^Pl4Jl»l 

wRv)h ctPiPktjtit *(rpr %*fir *^4H! wfft < 09!6 •wl^ i ^ «jww *(1^ 

Cjfr efl^^^ I ^ ^ifRr’fRT ^wnc*1M ^-R'aijllH 

ini9lte*Rr ^ I ’ar^lnOTt ^ ^ 

dw*i^ ^KW*ii c*w ^ I ^ >ijR©is 

t®(5c« «RR^ •Rife <»j^^ii I 

c^ifiWW c^iPiRtt* *<1 ^lii- 

E i^STOi*r I 

B t>iwl^'e I 

<3W5PtPRT 5wr w ^wiw nror ay ^y*T y?T «pr-PK.*!^l6'a mr 

I «(hiii ^i4«iHiR csw ^Rif 0w*r fey y^nr 

wRRx^ytySj^yy^i^ ^Rwi*rcyPifey*n“yiff i 

'eyiy^feyy RI?i fepi^lB^ ♦mfe yjy^ yy i c*njy ^rlfe^ 

ill w«f?p ^$yt, yi’*ih 'iiW&wy ye i 

Rcijn ohriU yTc*f t<^R4)h ^ yy 

♦ ylT^l'TOFTl 






c^ppT 5*1 




♦ (Etching) <3 C^sR^ cm^ I 

^OT, 'S ^SHTOCTr (F *ri^ €Ff^ ^ 

lifi^ew ^ I ’ifaw ^W<W!R4>I ’FOTT ’liSW «t'Tf^ ^ I ^ 

fW#F 1il%t-OT ^ frfW I ^il®I^M, ^I^CZFtRfBRT, (5^^*tfifflRr 

csim*r5c^feftS>w 

^>0.8 

’"W* ^ Rh^ 

W ^ ¥3C^ »iwra*l ^ ^ I ft¥ 

WfliT^^ ^WW ^ ^RSwR 4JI»! 4CSW (Numerical 

Control) j^rOTC®t^?5^NCCSlPK^*lT^I 

N c cuftw ’W C5^ ^ ♦fW CW^ ^ ^ ^ ^ I 

T9W ^flJi? »nnr ws?; ^K*Rr sSlx W *ffiW»r, ^*i1^ l^r* ft^RWPr 

^’ojlft iWft 'BFT itOTBF t>^Pni Rt*W!W “SIF •fKVftW fifTB ^^q|31 
•W dJH ?r ^ ^ ^ »fl? (N C Machine) •‘fl? oaWlfin ^ I 

(4iwi^ wiw csiW^«i*iiw*icrifl ^ csiPiOTT^^^, l^re « 
ft®, uplift «p|il5?, 5^ CTl&t, fi5ja*i 'TOf I N c dH « ®l?r 

N C •raftc® ♦iRl^lffl'ft 

^ ^ CsrfS® ^8CT «fW I <£K CTlt? 

I ^ «iwi«H.*» c*iiF^ ♦ft^, CTtwi 





RiftCF fSIit W** ^ CW f 

^tHivifi^«?r 

wI5^)h wRPK c^RfT®^4F^ I 



CSRRr (Planer) 


^8.i csm 

^CSlf^ IK 

cgKtOT<«^'!prBfwn'»iTO»r 

'Bn ^sfif w, nr rSjin nr rflPW ^ niH i ^ wmimn nn cnPitK nron^ 

njwB ?n 15 nr:?n •(iw n^rm % ni®i^ (nnw) >flni «nr#wc5'Ji?n « ^-«r«K nl%^ 
n9ln 'nnj' cBlw (sildH)»i4 ca^ ^ 5S i nt^lan® s?iT?f^ wsm- nntw, oiftn 
c^, cvPn ♦ew t‘*iif^ csfKnsw cjHnm^snnni 







fjar-a,s.> • 


Rfiii nR^ n.c^- 


5) «® 

4) •etsw 

®) d 5 ftn(ai«n) 

B) 


e) njinn 
®) iii|5ic«I6n|f 

4) nj<sfi«,(»nm) 

V) HMW?*! 







^8.^ CjRICjRT 

fijiPiRl'* Biles CSHlWi] ^1 I 


(Jf) ’5FRti«fi'Sli»llJll 

^ C^5lf^ CSRi? (Bell driven planer) 

^ PtSRJ o\9\^ QPlRI (Gear driven planer) 
^ C?RI? (Hydraulic planer) 

^ ®I>5,V ?lft« iSRTU (Crank driven planer) 


(i|) 

♦ ^51^ CSRRT (Double housing pinner) 

♦ CSNir(Opcn side planer) 

♦ ^C’PT CSffll (Partly open side planer) 

0 CJRRT (Ccnvertible open side planer) 

o ClRra* (Adjustable open side planer) 

4 (Widened pl^ 

(•0 5®rc^^»piflt 

y Pli.^*l CS^ (Sin^e head planer) 

> (Multi head planer) 

00 

O W? CSRRT (Pit planer) 

O (Edge or epen side i^atc planer) 

O C2Rl?r (Rotary planer) 

O 3*^ "fly CSW (Frog and switch planer) 

O (Puplex planer) 

O cjirilfl (Double cutting planw) 

O CSFTRT (Breast planer) 


Wrrjrr 


I 

1&*{5 


Si >/ I i/ \ 

« . 1 ^ - 

7» 1 7, 7. 


7>. I 7« 7. 7s 





V/ Sy ; «/ ' Sy 

/<M />a ' fy 

7« 7x. , 

7. 

V«4 I %k. V» 7» 





(TO) 



ho 


>ho 


>^o 

Vd 

^dd 

^od 

^Vd 

^60 


«^e» 





>oC 

Vo 

^d 

^od 

>Vd 


^>o 

(5j<) 

8^ 



• 


Vo 

Vd 

• 

^8o 


Vo 

• 

9^ 

(&-^tl9^) 

9^ 

^0 

On 

«lo 

fln 

So 

An 

^8o 

Wa 

Vtf 

Vd 

so 

d^d 

dOo 

^Sd 

OoO 

^Vo 

\bW% 

>8o 

i~<r-» 

“w 

w 

OV 

WV 




9 V 





W*!, OT- 

So 

do 


- 


do 

So 

• 

>Vd 

^6d 


- 

am 

^«o 



• 




_ A _ 

K_ A. - 

F 




^oo 

^oo 

^^0 













TI?T "To I ^•RBT CS’IRI ^ ftl%B 

^TW C^ff^ C1JHW4 ^ sun? C^ ^ ^ I C41WI 

t9fMk*5fl »iK1ctj C?lt^ »i»j««i ^ 4ltfe< iUl^, ^ €J^ ^TBI? ^!W ^ ^ i 

48.4- ul'tliJ ^^?Jw ^ 8 

0 ctF^ (SSiw ^ y?i*M, ^ ^t-^s’pr TOT i 

SPJiWi ^ TITC^ C^RT^ 5fT^ ^ I 
0 •fre’tT W CBT-’S^-^? ®1 to i 

0 ^[5*p l*Tt.^)5i {.sl^ ^5T lifl^ OTTBIT ^W '69H!t5 •^js^J^i TiT I 

0 ^1$&^ 3P!^?®^T? '^tC^ «i»li*«T^ Pini-Ht^T ^|6*1 

’ITC^T I 


^8.<^ cs*n?r ^6 c*WRr-^'s^tj^w ♦fr^r 


Cfi^CTpPf 

c*MRrCTft*r 

i) 5sr apicj?:»r *>fr <itCT. ^ 

cBft^ «fW ^^1(141 5^ 

^tCT^TRT’Tsnr ^n^^rCB 1 
^) cs^ C^PtCT ^ ^iSWO ’3J^lnP^ 

1 

>) CWflOTT «1?CT «tCT. TO 

5^ ?TITO 

^ CITO csfe^ OTB 
^MRir*l»T TOT ^ 1 

'®) fife (5Bi4 c*tw 5*r «Npt,<p «ii^'^Ii<p 

■nlfltfl Rf? (?r^ 5^! 

^) fil^ liCh t^n,«Mj i,“k*J <.BIVniV 

^ifivH ^rfro fip^ CiTOT TO 1 

8) c5ftt# wRw 4 fHf!?r TIMOT ’PU *(11^ 
^1 

6) TOfe^^^1^^'*TT'STO^TO 1 

finiTO^ ^ ^?lfB 5*IWT^ ^4JT TO 1 

>. <TO*T 5^R«1pB TO^TO 1 


▼tfr^sH, f^if^ 5®t ■* HI w "iH-i, 











>. ciRRr ^ Pw I 

»I^«W 

c**f*f!m*n<^Pwi 

'O. «IWJW W ^ Pr*f i 


^bH ! y i 4 

i. I 



CTw*nPft, ^?iBr Tw^r ^iN' 

i.i «|OT8f%'?5*ltf^^^T5sr 
H 

0 'S(T^^?T»n?r 
3 

0 

0 ^C*i 


XX HjPl-f ^ (3l^ l^(»^o*il <Hi« ^ I 

•?lPft-*4RT WI vsl^® -ilPft HMI 

t^5|« nlRw I 


a vwl^wtf CT^TW®»l^€traTO^«^lMll 








'SWpT 




«%||^>| ^ 

^ TJI^ wPi»tw ^^5^5 4^1^ Piti) <o|gv||9|(^ T[U5 HlS^h ^ «CW 'sp^^ I 

^ 5!^ft-ifir ^Hu«« c*r^^ I 

^ ^ ft ‘flij ^l<l(^ tfl5v ^ ft Riil^n 'ftw ^ i 

S.8 'i>'ll»i iSPl^c>i5^^1 

0 ®RT WT ftftd ^,^-*00 l*f5l« %WT Hl^Hj; 

p5c»lS ^J ^ PlPld» ^ I 

o Pm^ c^fl? ^ i 

o ^fi*i 1^ i«^rOTm*i Wa««i 

o ^nPfe Mlwd ^w ftoiJ^ *il«i«f ^ I 

O '8«5lwlt*p ft® pi^lPi«w I 


i,C 4)W|8tJl«l' 2^€lOTW 

♦ ^€^st4f^ vjfGlQiilw ^ ^iPft c?ilTO ^re*Rr fikal^Nr 

♦ '«•^tPft whc-piWinW^=0'C««T«l«»1’i'^ I 




> wii ftK ^ ^ «£i^ sW ^ cw ^ #!X^lw< >i!^!wi fBfV* 


^ I 


> OTCSlPW^Wl 

> W ^npft g»[ eiw o.>8 fat ft fCy ^n *tct *t# gR Tits gJltg»lty WH 

> OTTCSJPR'^IIBIRI WWd1*l ^ I 


> tiTWi-OT c^ iitOT ’*i>iw 1^ 5Tt5^ GW c*T? csiPr <tn5W ftp? 

fi’*i21'®^?l I 


^1 












V j i * ji 0^ i 

^ Gn^ <5kR ’S (Tf&^iKTC^I^’lT W“ I 

v' '5fi?!fl ^ 5!raC5^ ft’TT WI 


/ WeRnTCT’HpR.-^il? C^^W^lthFf^ I 


^ csiPh w!w<i I 


» 7fl^-OT«(CTW%^r5^ 

0 ^smwT'«c’f^ 

0 ^K’ehS >ll5«fr^lW C^ ^ ^ I 

0 ^nr^i^l^-iiRi ^ki«) i 

0 c'^Pif^t^*i»i 'a«‘i«^lSl c^siPW writ's i 

0 ^51*^1 -wg^ ^ I 

0 ^?n? L^k*il a(^R<T ^*T ’OT iSPR W I 

0 ^PT5!^5^‘9«l‘#Ri‘»i CWn^^TCT^XFf ’*i51’p|'^C5r’5»R«^C^ I 



^ W5T 


*i«'*llf'* Wlw 

Q OTOlft*Tl 

0 C^lUt.J^t^l'oiii I 

0 ^tStS^I 

0 I 

0 Mi'fH I 
0 ^IHi 

0 

0 ^r*re^5^i 

5^R15 *6 ctI? 

♦ C*lP i ra»L^1^ CTftlgy I 

♦ C^ wIIh^ altsl^rSl?! 'Hlwl 

Rt1« *i>lfi»^ C^ 
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“wi 

> ^jiRTc?Frc’Hsri 


ibr.^» ^fCTRT^^ >3 ♦P3r 


♦ C5C51 Mjnrt-<iRl C*!PPf {3ftW?I ^) 

♦ 'tIS^'ciw ^WT 'sTT Hff'f 1W l 

♦ flP i H i 


Sb*,^ R«mlR 

^ ^[Pf hR^Iu f^fi& ^ ^ ! 

Ort^TCWRT^^, WPT’lft'n’TWI 

♦ CTf^=T ^ ^ I 

♦ >ll<IWJ «?T#f^^5!tC5RlVOT’*i^wWj 

♦ ^I5^«1t^ «W I 

♦ OIPKsT ctPR’^'W I 

♦ elW C^ ^1^ ) 









Rw WiM 


>]».& <|j|*flfk PI41 h 


>) filftlCTpK 

$) 


V) mTOWR^WCW# 


H)«j*r^jf^ 


(*) oofl^ntr 

%) ^C*R4WP6Wl 


ifcA ^in Wiw ^ 

O fiw ift'B 4J^lHl 

hr = Pl4lfrH #il w I 

s 4cvtvAr^tcw^r4T 1 


N 


24 


24 


* 33.94 


Cosa Cos45* 0.707 

3 ^ ^ *^14^ iflft ^5 54 4ftW MI 

O «iHHH W t^W ^ I 

o ^Wi4 ^|yw 15^4® ^iw ^(Bii %r I 

O wB W win '3||< ^w\^ I 

O la^W #}W •rtH TTf« «•!« ^IHM l#fll UailHJiW •fft ^ I 
dfcR*i 

a WlW 4^H V^44 I 

Q dsfrr •? w 4RX fi^tf « i 

o ^wwil^ cw^! 

o 9Rmnw4fQlU4 mH I 








8 ^ 


n jjTv^^fl^ I 

n «fcilir^ ♦Id^ ’l^wlTr (5R^5j w i 


iM (Sy (flBWH 

O Cd^ « I 

0 «irf*Bt^ ctfi^ ^ w I 

p ^^CV^TOTC^kV^^I 

0 ^a(1^*|WM %H0kp PflP <111 

0 llUlMifl I 

P 4Jt9f^CM8 8ll^ flNW W 

8W1 8|NC# WH ^W 8«»H #fl« I 


p 

p 

p 

p 


o 

p 

p 


^{ftCTW8RlPPRC¥8|UWrt)l ra8<|<C8W^8I^J9l1^^^flW8 I 

^^OTf-iinr cl8 PjlP Piw 8«j I 

fiw *IGW A-t<? 


^ ^ i ^ iKid ^ e© 

A “ 60 “ 3 “ 3)<33 “ 99 


^x33 6© 


CT^K^TOJiWlf PW I 

1^*1 ^ ^Pl5¥8r erf? ^•ni^ fll I 


ik.e 

Bf IJIP iWHl *Ulapi CTO^ 

Bf p|8lll4l|f HAl^Ufi im \ 

H Fl«l«VfCPfQV«j 7 i V 1 C 7 ^ I 

H ^WC#8 PM Plw #Jlf %f I 


WPl^ tpl ^ 

■ 4|BI«8 IIW, D® TOftlSri 

■ cs *40 Rl*l<i/SiR# I 




lOOOxCS 1000x40 


= 181 (pfl) 


TTxD 3.14x70 

^ ^t8 OT-4inr wWwt 8?tis*T c^ ^ i 

w- 







■ I 

■ f^fiW I 

ftCH 

irt^ 1^ X I^WWl W? 4T 


B 9.^ X X B firitylil^ I 
■ 4^149*1 ^filci vifi*ii* I 

RcM TOH CiP# «flWT^^flf#! A^iM «I 

x~ (4n) 

= «.47x- = 4.3mft 

3 

Aw^jBilpilt??4iraw%wA^PwA?!W^" 

4lC«4fHw*lT = 1.57J XM» 1.571 x3*4.7frHr 

=> ft^«r^iiig^cirf&<4tcif^tcwATO^1^TR^- 

n IN— n 


Ci^i^jOM 4im T, * X T 


PfD 50.91 


Fw = "f 

wr, T, * 4.7 B 3.111^1 


= 16.97 


Bf ftiinnr4lwAi#ilt#i^WiiliTKPf*fifW i 

B ^ICW |RlU AiH 4<M >1419 1 

B (Bfiw* WW 414 

B drftw #*nPH ftCf ftflf WW I 

B <SflW4 ®flVWA 4^4Rr) 

B dfft'IC# b*l!W ♦#?«, iJHif •prf ^ W»r *4^ jn ^l5li 

RllWfl ^ Wl *11 ^^49 'WttW '^WWJ ?Bf® I 
B Wf RWC4 TOT^ ^ W *t ftn w #M nR W Hf » Tyr # ^ I 

B RiW 4 4IWI ^flhp 'ff I 

B I 

B cBAo^RT WfPT WT TOT CT^BT •tApT ftAcf 

^IpTI 

B ^HC^H •MIV RHI# 4T ^c4i I 









E *t1^« «p1B|« cER»iw t?i^B *11?^ 

o.^ib'ftfir^^ I 

0 cCRWiI '*JlV‘^lf% WM \ 

H «4R|^f^C5CT ^I'i^l^, Ralw^ n1wi 

>11^1 w; l^iMis I 

0 ’j(»^9 •iilfl RflksM I 

i^.br ^!OT9'^nir« 

> *i21^! ^) 

> wflJT 'Q ^flJT wC'a«H ’iJ'^l ^ I 

> ^CTWs^rroin*rOT^^cwafti«i^p!iwTnn'^^ v-a i 

♦ T!C8RffH^jf31pR^^1*riSpr^^^l 

♦ OlfW c^nk^ifl ^1^, u-nv!5 QS^ « t.^«rI5 Hfish ^ ! 

♦ fflPR ®lttf WI 

♦ «1^ ^n^»n ^i^iwj ?iw wsm WP ftW '#W I 

♦ >|f3<MjlM OTT <lWiS ^I4JC^ ^ ^ I 

♦ I 

♦ Csrf^CWft’Vjf^?33f>IW^CSI^ 

♦ ^STSJ^ ’TtW «W^ C*?C^ ^ I 


^ ij|8R5<fS^H3l 
*0) «C9^^55T 
8 ) 

e) ^iOTf R?C^ » f OWi 

tfItV 

O $pik9f] 8^^ ’^r*R ^ ^lilT ^IWI^SW 

^artB^pre i 

o 5JT9 <a^ c*f*n?r <m i 

O •?i 8 nlRw I 

^0.0 sBWfil^ ^Jl 

B I 

B ^JWf^TO5^^®r «!JlWNp1 I 

B SJRS*^ ^RHOT «5j|ro V{CS ^URSOTT ^ 

€iw^nw1^^5Tic®? '6OTr'8*Rr i 
B jpjfWM sswt&« TOT 

•^15w I 

^0.8 SS^’e *1WIW1 

♦ 'art'rf «ntf%t ■^in^ ^Rw w’wif «ff^ ^oQiPi^ fflft'T ^ 

5|*"1R ^WR«r«k9 ^-*j^k«i (^(9^ ^3r ^ 1 »il5^ 's^l^Ii 

«JK?i ftf '^wpr ^S»r «fRi^ ’«ri^iiftrwiw ’w ^?!t 

«n^fit^ <ww I 

♦ -nkw^ «Jj3,^ra wR»i »<|5tv« o»R^ ^ «oNt.*iI5*p Ww I 

♦ ^raro «|iatsi% (Tft^ I 

pifW 

> cW I 

> i|l»^f8^ftift^ I 

> (Wr f 


^) CJB’TW 

b) fiw’tK 







^o.«> ajl^ ^r« ^ilw«t 

n «J1iSft^3filt ’6 <Sl^ CSIPH ^9!^\ 'a<*ilMlWil 

^ a)i®l^.OT ^ t*0^ 5^ I 

n y?w i 

i|1?7stw•H’tfWl 

O t^viu <ii^a|l5^i«w t5^ ’iRj^iii ^ i 

O a|lX«lMi« *jl5f5^^ I 

o ft< ii»g ^ im^ ^ w ?»y I 

O ’tl^ •IW« « '^ln «pi) Pits ^pt« ! 

O ^ ^h> W^ hJI’^i 'W I 


c^jPwp^rwroppi-^ 



ffifU 

4,>.> ^W’tlf^fMt^ 

>) ^ 5T?s, '6) «lPf«lu ^jtPi'^h], 8) ^JR, <t) fiw*fH, ^») 

0 ^♦fTOPlsr c*MP!ftw*i5r vsr^tSt 1?n >fracw S^rwifll iBif^ ft’sit^r 

i 

0 c^tf'aiH ■nlSa^^Rr ^sfis ist^ i 



^ (Jftf? aj^ Sn^ wiftTjft ^/e tffe 

€nw^rt%aw^c? f 

•=> 

(JfiWfl •l^tPbHW SlTCl^ ^ 'iJVH^IW ^TTOT ^ ^ C^ 

«J1W I 

♦ '«*1IM*H ?T C^IWI fitkflHI ^^spnff yriP IK >!HC^ ^ ajftfel- 

OT u»Rw •itpitfinw Jjji^i^ R^ih w I 

♦ (SPtH 4CjlWi cJR*l ♦Irplfl®^ ]JjW 1^ f^® rtff ^ 4^ ctI? 

♦ yrftlK ^i«t^ ?w d>R»i ap5rSji«>i^ Pm® B^Ip*i ^ i 

♦ (SpR ^g£h fi’©lw« J»R»i apT I>m 4 P^ C^ ^«iw 

ftsff I 



5*r 




n cWw 'Q tJRjiwi'^ ^ w I 

Q ♦jS^IW ^ ftW ^ t 

Q ^•CT ?? fro ^cnfl csrfwjlfr ^/\ ?fii •ffiW'T ®ffer ^ fire 

D ail?fi»\PH^ ^^ I 
Q ^STl6t I 



^IcW 6 •rtff 

❖ ^IT^SfiPT Iljl’twiu* 5*nfi^ •iftv' ^ I 

❖ (,T?f3f| wU’flC'i *^11^1 ^ I 

❖ 1Wf55T« pil»«r*r ♦iffiFT ^ I 

❖ flfv ^id??r ?iK <ifNT«I 

❖ IvPH C*W^OT^ ♦RT^^n^f 'lU^olw sIpI^^ 

63 C^JfiR TOT WITPT CWI 

B ^TCTRrT^*lfiW*3 

a c’liSTC’ffc^^^, cs’T'a’f't^R I 
a OTn'SHsiOT 
a w^tfhFT^ I 

a •rfr® ^i1^ 1^ ^ I 

a nwwiw ^iw ¥W w I 



ffJlU ' 5 il 5 )t«w h^'s>\ 'sr^ 

*tait®f%wt11^ 

i) ifi¥fe?cspR 
^ ’UWprfS^'BW 
*) '»iiite»ira 
8) ’IjraRN?!? 

a) 9 }\h\9 

C^IW «(|lJ^lt*{l 

^ WIW*I*T ’af'piit ^ sfilHtl 

^ I 

^ 30515^ w I 

^ ?JTf^ CW fiUWI^^IS I 


S) 

ir) firer'IH 
io)««pC *^5^ 


d5t^^cfit*r CT®^5*r 

> (Bfiwi ®n^ ^ ^ ^ «?i(¥Pi^c^ 

^w«fW art^viw I 

^ wfin SlWrt ^ TITOS’ V« ?fit ^ 

«'5Rfl^3OT «JTOsr ^!%3F>r ^w i 



^1 


^4,.8 CTf^'^M^'SOTS^ 

4 - Sf^OTT »rrf«i5fesil*f Jjwi^ P^ Mr 

# ^TlTOR 'SlftfS^ (JftOTf 3R Sira^ f**iw Mir (3pR 

^\ik*ra ^RTWT 4^15 3PT Sri^t^ Mr® c^fl? i 

# C*W I 

















8^^ 


• FHw, ^ft1^3f%^, ^ ^ 

■ ^•T "W I 

■ ^i 1515'5 ^i8'ftw^ji®'5*iR[»« ^ I 

o ai^^- 

■ ’tr^ »ill«iw Jif C5psror 5*r ctIi 

^1 

■ aPr^S^^iS^lw I 

■ 4j^^t<p W(il® *iCllc5iJ 5»'5 iii ^®wf Blicfl »ite i 

■ JjNC^fl uqaiTOl^ 

’5Si*f? (?p^ c?W!? ?rpr oil^ivl^ ft flfw i 

■ (JIs»i ^2Pf iji«i4-^l? sk>9 '5t5TC ^ti^'CIti 

^?r C9PRJ w TO I 

■ TO sff5H^«r 5^iv« TOTO *!ni« 

TO, 

■ «tIj^ 9M ^ apT fw ’ff 

I 

■ pH^, i51^ € apfJjt^ijf 5Wj ^ I 

■ aiftfi^ f^ ^^(?Rr wlti^lC ’iRsnU SlSw ^ 

■ ®l 3 w I 

■ 'eai4Piw< ^ i 

■ «lwtwi 5*1 '!»*'«« ’ail^S'h ^ 

^ITTOT W I 

















8'do 


4lCW ^(K*t ’Q *l?l!^l4^*} 
o ♦iStTf TO I 

0 t5R»j c ^ ^il^i I 

o c*!^ Ih4ih 'iD^i ^ I 

o <nd^ ^51^1 T?r I 

O ^fS* C*fW^ ^ I 





^.5 

n 4||?I5 »k c 

0 ^iPT^lij o 

C'^PUmW-H «|^^|fll I^|*^l^i^j1*1 4 «i 3M*^|*1 WwtflT 

^pjIP^ R»«!5,»i Pr^i^^i ^ I 

^ I^PriSj^fW »a«?ls«ih TOT 'oW4T^*! ts^ 


i5R»i ^5l^ 

«iw<3^»inf^TOt 
B Tsn «J 9 «tW ’aj^^pre I 


^,8 wPl^i 'ttltl o«i ^ 

♦ 'ai'ilwl'i 

c BR* i ^ I 

♦ ^¥tJJ1t*RI •nkk«u I 

0 wR'i ’»il/l CS® *i9\<\\ I 


Q (H^i^idii iiH I 

o dsf^Jji^pf I 

♦ C 5 ! 5 ^ 0 ^ ’ 65 T^I 

o c^«^<i>'®®T Of® ^1^ I 


Q pt<pS«Tr 9^t»i ^ I 

o MfJ 4 'eWfC 5 fl> I 













■ diR^ ^ 3PI5 j i«i4 Fpj w I 

• ^I3sjh ?5r fw 

■ 5>M^, t3ti*i I2PT ^ 5?^ ^ ! 

o 3l%i^- 

■ ^*T *fT^ ^c?r *il5wit<i osPr^ 5®f c^tcust ^aw 5^ 

I 

■ I 

■ ^•ic^ 'ism'ib ^wm i 

■ Sn^stc^ ’RiTc ^itr® 

■ c^ft®r iF*f w ^srpr? 

■ ”51^ ^•jw* <a»i*i*5^k<i 5n^ ’Ti^ «h*i® 

I 

■ 5J1^ ft® <y<l^5l I 

• ^llP^jl^ ^ 31 ^ « IF^ VJ\^ tw ^H<W <^W< *lf?ft‘-^ 

cgf^^ I 

■ ?5rRpF^ I 

■ "^st^ <pit5ii OT*r INiIto fVPiH sfftfei 

I 

• tSfCfjlt ^ 

■ jjjI’bK, wfi^ 3Pf 4 5^I 

• $l5w I 

■ sut^f’irar ♦if)^ ^ I 

■ «lwl«rc*i ^lU*? ’«^1<pl5i 'S 15»il«i<.»i 








0 *FIWFJ ^ p!f»:*1 "5^ W I 

a C^rf^tiTnOTT^^, c^l^(25^<3 I 

a csrf^sr «n*^ ^ I 

0 ^TCT TTM ♦ftt^ ^ I 
a Jf'!,Nb ^ I 





PiPiI2r^)H ®*IRr 

^8.i fi^lH I 

(^) (^ (O) ^Itft'IRT, (8) (tf) 

(< 9 ) ’s«i^ I 

4 . 8.4 '61I|4T^>1 >|fS^’8lM iw 

^4\p*i ¥?r \ 

^ PlPlfe^JW dJ^fRT CW 

’ailB^re 1 



48 .'d 

«IWi 

O ‘jw’ok^ I 

48.8 CTf^^fGTlMtR'8 

dJHRi «ii4I4^ f^re WId« ^ I 
a ^rSIw? >\mm\ 1 

a c?fd# ^8Ri^iK*n^^ I 








a c>il» cfW i 



^9|f^m\ 

> ^r ^ ^CT vtffii *iwM w I 

> ^niTO ffl^TOT ^ y*i4i'aiw 

> ^tflh. 1^ ^ ft|^ *!te I ^»r ^5^ ^•pnft^ 

^1 

’O) 

> 

> <5^idi«i Trt CTt*r (WI 





8^ 


i^5*T^PW^^ I 

> 4ft»r flilW^, ^ Pw»i ■•♦« ifftfei ^?»!w 

^1 

> Riftw Rw I 

> *ri 34 I 

> t.«)Plw TOT C^IW ^al<#Pi*i^ \ 

4lt« '6 ^ 

B cSft^T^vriiPr I 

0 M\q»{ ^ ‘HSI’^I W I 

0 iW ^1w>n *lir ^ ’iSl’^l ^ I 

0 ^ wwi^iw w I 

♦ M(M9 nG^h 'S Pif9iR»i ^) 

♦ ’rtlw ^ ^ I 

♦ «{C5W*r?C^ CTft’T *1T^ I 

♦ ^^PfceR 

♦ ^W I CT I W ^ \ { M I 









(i) ^iBW 'SJlH'ilil C’iPPT, (^) 4ll?W (i^!?>l, {'^) (6) 

w*?, (a) Sm^, (h) {< 1 ) (V) c«rf^a?i, (j>) 

I 

«|5R>?, 14®!?^ M\o** I 
O i{i5R5^ *0 cJf^L^s 1 

0 fiiPr< ^lulw^ tw? i 

O 'iklw I 

O ’aii|9iiXHi.«^ TO I 

e^*1 R<lb*J ^ C»|1!<M«) 

IZI «i^lW*lH 4li?IW<J ‘ilW ®*1WI^ M\\fi>K 

^*1 ^ I 

0 ^cssl^ ^ I 

El C5^ J;Rt»ni ^■ii.<Pi&H I 

EF >IC^ W|151\11> c^lc«l W'is -MW »*ll I 

12 W'isil I 

^<t,B 

O ^(wlg 'Q ^|B|5 4<|SPu>; I««Rt,-n5j ^ I 

^ t^Jlj ^ll}|ufD I 

o OT ^ f6»n ^ I 

•=> u5Ry»w C^ ^5f6 I 

^ ^f^liUfS o.<t*^.o ^\\\i lfl>alc«»i ‘«i>lf.»r»i C^ TW'«fi<p«ia 

o n^5^Rr?p in?r ^ i 



8 ^br 


'ffSP WOT’SRfr 


^1 

^ ■l^'oiw i 

s) al’j ’flrt^- 

♦ *fl’»jflp? ?SPl^ *81^^ I 

45 I 

4 o,o^-o,o8 1% ft C®H4 ^ 4ft iSPf ^1485 4^ I 

4 ♦RR^^'4Tft^‘iiU5f?4*74ftRr^*??^ftR4iri 

a o.oi-o.o^ ft ft C'fe'lvJ Rw 4ft ifM I 

0 1^4 4^ TFI^ ?$l5i5 ^ 4? I 

a 4Tftl*fl4*llt4T45 i£I^4Tftl’lW ^njcnl *prat?1%l5tC^WftcW4l4^4ft 
^ I 

a ^4ftRI I 

^<tA 4K«M 4 *IW 

o «n?f%^^4’e4fti?c^i54T*r^fhFf4iri 
® SPJlPi^ ^Il4l 4^ I 

Q CTft*r^ftr'8 4trtftt4ftt1Wft*r'© I 

a 4!4C**fWS5ftl4yitW'W*lfhft4iT I 


5T4^’4M 

0 4fC®HI ’6 Rf&^ ^£4 4ir i 

0 Ci|pR*ffi4Rr«?4»IW4?l 

0 4|«l4HaJWl 

0 ^T^W4|ftl|^® I 


I 







(i) •ijtrs’Wn ctPr, (^ 5?5&8f»rl^, (o) wro^rcrt'iS’i'aw, (8) 13pr 
«lflOT*TCW, (<t) CTf^SK, ('b) (^) 'SCWJ '40^ I 

P^^IM 

1S»T 1^ a^RRsy fi-floi ^ I 

Rnhw«|I^R*^«Pi*^ ohivil 

^i^rro 

«. C5Rx^»f=^^C^^^C5C®rCTf»PT^^ I 

^^.8 ’IIW '*ilSwlw *RlT 

E 1^€(*7l^15OTl&»13f5tnn?>r^ 

B Ii»iR5 «J^^i »iKlg*u Rw €|^Tpf« ShIwi ’(tw ^ i 

9 1^ ^nW ^ w iS*f ^ WI 

O FP^iI S^W^t ‘AlfTCW C®W •ptfS' A^\i 

TWi 

d COT I 

fi‘c#ra ^w^w ^ ?ir5 <PTf^ ^nwf, &TiTtw 'sitot^ ’c cot 

C’T^Rrft^ ®J1^ I 

O ^ ’iiRt.v iw^i 

o 4i?fS^-<ii?^anr OT COT I 

^^.'b «lf5t%^-tw ^ ^ ^ItVl^®l 

^ iJTC5rOTT^j3?^%5fti 









^ IS*iRt» 4ii?fe^-<£i? ^JKt*i fro ^ll^l w I 


c^RSf»r5^?W9 

o c^nsr c^n^^sT, ^ ^t'l^pf I 

o 4iiXR»^ c^iPiw (,'i*ply ^ ^ I 

o ttii?R»^ ♦rit^ ^ I 

o ij^F3 |i5R>k.^ Ig^ ♦ftW^I 

0 ftPi"i ’iSl^j ^ I 
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« Pro iflSsiT ^r5c*i «il«^i« ^ 5(fe?nw^ 












